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Make an Electric A.C. Set 
of your Present Radio/ 



NO CHANGES IN WIRING 
NO HARNESS OR ADAPTERS 
USE YOUR OLD TUBES 



course you want electric operation of your radio. 
Everybody does! Radio was never so convenient, 
never so carefree as now when its only demand on 
you is the snap of an electric switch. 

But if you have a good radio now, don't discard if. 
A good time-tried circuit, using efficient time-tried 
tubes is naturally better than new untried circuits and 
tubes. There isn't a better A. C. set made than your 
present radio converted to use A. C. power. 

And Kuprox has made conversion so easy! You don't 
have to change a single wire or alter the set in any 
way. No harnesses or adapters ... no tricky wiring 
. . . not even new tubes are necessary. Just connect 
the Kuprox A. C. Power Pack to the battery terminals 
of your set, plug it into the nearest lamp socket, and 
your radio operates entirely from A. C. 

Then compare your radio with the best A. C. set you 
ever heard. Compare the tone, the power, the dis- 




Kuproz Mahi raK Rcclificr. 
lot triekh charging^ dynamic 
aptahtr optration, «(c. Ad' 
/■•labi* raU up la I -ampere. 
Ptict $11.50 



Kuprox Replacement L/mf, 
efiminafee acidt, iiquidt, 
butbt on all §1andard trickle 
chargert. 

Price $5.00 




tance getting ability, the selectivity and ease 
of control! In your set there's not the slight- 
est hum. no distortion or crackling because of 
faulty tubes, none of the failings that varia- 
tions in electric current can cause in A. C. sets. 
A good battery set, Kuprox equipped, is A. C. 
reception at its finest! 

The Kuprox A. C. Power Pack contains no 
moving parts, nothing to wear out or break 
down. It is a permanent addition to your 
radio that does away with all attention. Sev- 
eral models are offered, some supplying fila- 
ment (A) current only for those who already 
have a "B " eliminator, some supplying plate 
(B) current only, and several compact units 
that supply all current (A, B, and C) and 
make the entire set A. C. They are priced 
from $32.50 up, and any good radio dealer 
can show you the various models. 

In case you first desire more information, or 
specific information about your own set, fill 
in the coupon, tell us exactly what set you 
have and the number of tubes. We'll recom- 
mend the proper model Power Pack you need, 
and send you literature giving a full descrip- 
tion. 

THE KODEL ELECTRIC & MFG. CO. 

Formerly the Kodel Radio Corporation 

517 E. Pearl Street • • Cincinnati, Ohio 
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The Best Watch 

Will Buy 



Platinum-like in blue-white brilliance; diamond-like in hardness; amazingly 
resistant to rust and corrosion! 

Such are the qualities of chromium — qualities that make chromium plating 
an ideal finish for a watch case. 





WATERBURY 



with CHROMIUM FINISH CASE 




Tliis brilliant and enduring fmish at 
once gives the new ^'aterbury greater 
beauty and more endurance. But in 
other ways, too, new beauty is added. 
The tasteful artistry of the engraved 
design... the Butler fuiish metal dial 
with sunk second circle and graceful 
hands and figures... the Butler finish 
back — all will appeal to you. 

Anew pull-out set makes it delight- 
fully easy to set with nice precision. 

Those improvements and refine- 
ments are built on the solid founda- 
tions of jeweled accuracy and remark- 

InGERSOLLWaTCH Co., Inc. 

New York Chicago San Francisco 



able sturdiness that have made the 
Waterbury one of America's most 
famous and most popular watches. 

The price is just $5. It is easily "the 
best watch $5 will buy," and looks 
the part of a very much higher priced 
watch. ith radium-luminous dial $6. 
If not at your dealer's, sent postpaid. 

A Dependable ^ 

Alarm Clock 



Scrlkingly good - looking, 
rcallv dependable, able to 
stand the gaff of everyday 
use. Guaranteed. Now in 
four striking colors, as 
well as nickel finish. 
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5000 people whose sole job is 
bettering your service 

y^n Advertisement of the 
American Telephone and Telegraph Company 



The very nature of the tele- 
phone business necessitates a 
single inter-connected system. 
The American Telephone and 
Telegraph Company accepts its re- 
sponsibility for a nation-wide tele- 
phone service as a public trust. 

It also accepts responsibility for 
the safety of the funds invested in 
it by more than 420,000 persons in 
every walk of life. From the time of 
its organization it has never missed 
paying a regular dividend, so that 
investors rightly feel assurance in 
providing money for the growth of 
the business. 

It is the policy of the company to 
use all income, beyond that necessary 




to pay regular dividends and 
maintain a surplus for finan- 
cial stability, to improve and 
extend the service. Because of 
the nature of the business, speculative 
profits have no place in it. 

The Bell System maintains in its re- 
search, engineering and business staflFs 
and in the Bell Laboratories 5000 
workers — in a total of 350,000 em- 
ployees — whose sole occupation is to 
improve the telephone art and to 
make these improvements instantly 
available throughout the nation. These 
workers are a guaranty of continued 
progress in furnishing the public a con- 
stantly improving telephone service at 
the lowest possible cost. 
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DRAKE'S i:."cc'h'a':'c*a[ books 
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THEY WILL RAISE YOUR PAY 

ORDER ON 5-DAY TRIAL 

The books listed below will perfect you in your choeen trade — pave the way to the big poaitions. Written 
in non-technical language — easy to read and understand. Every book covers Its subject completely. 
An entire course of instruction condensed into one volume. Your choice sent postpaid — you 

benefit 5 days — money refunded in full if not entirely satisfactory. Order direct from this page. 




Automobile Books 

Automobile Starting. Lighting and 
Ignition, by Manly.... 700 pp. 

Brookes' Automobile Handbook . . . 

Ford Motor Car, Truck and Trac- 
tor, by Manly Cloth 

Auto and Radio Battery. Care and 
Repair, by Manly. .. Leatherette 

Motorcycle Handbook, by Manly. . 



$3.00 
S2.00 

$1.50 

$2.00 
S1.S0 




Shop Practice Books 

Practical Heatlns Systems, Trouble 

Jobs and Ventilation S4.00 

Sheet Metal Workers' Manual $2.00 

Oxy-Acetylene Welding and Cut- 

Ung. Cloth $1.25 

BUde Rule and Loi^thmlo Tables . S2.00 
Handbook for Millwrights. . .Cloth $2.00 

Machine Shop Practice Cloth $2.00 

Mechanical Drawing and Machine 

Doslsn Cloth $2.00 



A PRACTKAL 
COURSE IN 
ROOf FRAMING 




Carpentry Books 

Cloth Binding 

Modem Carpentry. 2 vols. 

The Steel Square. 2 vols 

Modern Estimator 

Timber Framing 

Builders' Architectural Drawing . . 

Concretes 

Practical Bungalows 

Roof Framing, by Van Oaasbeek. 



$1.00 
$3.00 

$1.50 
$2.00 
$2.00 
$1.50 
$1.00 
S1.S0 




Drake's Radio Cyclopedia 

June, 1928 Edition 
By H. P. Manly 

920 Pages, 1025 Illustrations, ITOOSubJeets. 
arranged alpliabetically. For Service and 
Repair Men, Dealers, Salesmen. Experi- 
menters and Designers. Bound in Art 
Buckram. Prloe $«.•• 




$2.1 



$3.00 



$2.00 



Painting and l.>ecorating 
Practical Kstinmling for Painters 

and Decorators Cloth 

How to Draw Funny Pictures — a 
Complete Course in Cartooning 

.TOoth $3.00 

Layouts for Advertising Lea. $3.00 

Furniture. Furniture Finishing, Dec- 

oration and Patching SS.0O 

Ross Crane Book of Home Fumish- 

itt< and Decoration Cloth 

House Paintini; Methods wltli the 
Brush and Spray Gun, byVander- 

waUer Cloth 

Interior Wall Decoration, by Van- 

derwalker Leatherette $4.00 

The Mlzlog of Colors and Paints. 

by Vanderwalker Cloth $2.00 

Studio Handbook — Lietter and De- 
sign $S.0« 

A Show at Sho' Cards Cloth $4.00 

Sign Painting, by Atkinson . . Cloth $4.00 
Strong'sBookof Designs, Leatherette $4.00 
Modem Painters' Cyclopedia. Cloth $2.00 

Automobile Painting Cloth $1.S0 

New Hardwood Flniishing Cloth $1.50 

Wood Finishing, Plain and Deco- 
rative Cloth 

Owen's Paint Gul<ie. ....... ^Cloth 

Steam Engineering 
Swindle's Handbook for Steam Engineers 
and Electrlciaus. . . .Leatherette. $4.00 

Examination Questions and An- 
swers for Marine and Stationary 

EaaiQcers Leatlierette 

Steam Boilers I.eutticrette 

Swingle's Catechism of Steam, GaS 

and EUectrtcai Englneoriog 

Leatherette $1.S0 

Modern Languages 
By Prof. P. S. Alleu. U. of Chicago 
French without a Teacher. . . Cloth $1.25 
Spanish witliout a Teacher. . .Cloth $1.25 
German without a Teaclier. . .Cloth S1.2S 

Everyday French S1.2S 

Everyday Spanish X1.2B 



$2.00 
$1.00 



S2.00 
52.00 



ORDER DIRECT FROM THIS PAGE 
—ON OUR MONEY-BACK PLAN 

The books listed above are only a few of the many In our 
catalogue, which you will receive promptly after filling out 
and mailing us the attached coupon. For quick action order 
direct from tUs page — cross name of each book wanted and 
send in with price quoted. We prepay postage and send the 
books on our money-back plan. 

FREDERICK J. DRAKE & CO. 

Publishers 
R508— 179 No. Michigan Ave. CHICAGO 
Drake Books Are For Sale «t All Book Stores 



Mail Coupon For Free Catalogue 
ITour Guide to Home Study 



TH1.S On* 
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When they cut the pay roll 



—will you he hunting for 
another jobi 

It usually comes like a bolt from the blue— 
You are called into the manager's office — he 
looks troubled, worried — reluctantly he ex- 
plains that business isn't holding up, he hay 
more men than he needs. And what can he dot 
Suddenly it dawns on you that you're being 
politely told you're through i 

You're cut off— and you've got to start selh 
fng your ability in competition widi thousandg 
of other men in the same fix! 

Make Sure of Your Future Now through 
Practical Home'Study Training 




WHAT assurance is yours that when the "axe" 
falls, it will not hit you? 

What assurance is yours that if you are suddenly 
thrown out of employment — through no fault of yours 
— you can always get back in, at an attractive salary? 

Thousands of men — in every large city in Amer- 
ica — are face to face with that problem now. 

Upon some the "axe" has already fallen. They 
are trying as best they can to sell their services, 
yet they find themselves faced with the fact that 
the market is flooded with men viio can offer just 
as much as they. 

Men Who Are Never Fired 

—•Steadily Promoted 

For thousands of others, however, the "axe" has 
not the slightest terror. Regardless of how drasti- 
cally their employers chop the pay roll, they know 
they will steadily advance — either with the com- 
panies they now are serving or with others which 
need precisely what they have to offer. 

For how can it be otherwise? 

Suppose, for example, you could p)oint to some 
twenty-seven suggestions you had already made to 
your company, representing savings from $20 to $75 
daily — as did J. R. Hollingswonh, in charge of a 
shift of men at one of the big factories in Akron . . . 

Or suppose, as a trained salesman, you could in- 
crease the sales in your territory 50 per cent — as 
did I. A. Gould, district manager for Michigan for 
the Smith Agricultural Chemical Company, Colum- 
bus, Ohio. 

Or suppose that the balance sheet of your em- 
ployer showed that — through your knowledge, as 
accountant, of the various factors that determine 
the success of a business enterprise — you had 
turned a loss into a profit — as did E. W. Neir, 
manager of the Hotel Rowe, Grand Rapids. 

Or suppose you could demonstrate specialized 
ability in Personnel Management, say, or Business 
Correspondence, or any one of a dozen other attrac- 
tive fields of business where good men are always 
in demand and where proved ability quickly finds its 
reward in increased responsibility and increased pay. 



How could any business man who was blessed 
with sense be persuaded to part with your services 
— tvAen very clearly those services were showing 
him a handsome profit! 

Are you one of those men who wake up to their 
needs only when unemployment stares them in 
the face? 

Can you afford to side-step so important a matter 
any longer — when at home, without losing an hour 
from work or a dollar of pay, you can make your 
position sure, can steadily equip yourself for 
greater earning power f 

The Secret of Success 
— Preparedness! 

On the coupon indicate the trainingr that most clearly meets 
your need — fill in your name, address and present position', 
and place the coupon in the mail. 

It will bringr you — free — an attractive book clearly outlin- 
ing the opportunities in the business field of your choice, 
tofetber with a free copy of "Ten Years' Promotion in One," 
the book that has started thousands of men on the shorter 
path to s bi^Rer income. 

Do you mean what you say when you say that you want to 
£et ahead ? 

Prove it by what you do "wiih this coupon — NOW! 
— — — — Vini. Yourtelf Throuch LaSolI*! — — — — 

LaSalle Extension University 

The World's Larg*s*.Busin»ss Twining InstHutkm 

Dept. 1064-R Chicaso 

I would welcome an outline of the LaSalle plan, togrether with 
acopy of "Ten Yeara' Promotion in One, "all without obligation. 



□ Boaincaa Management 

□ Modern Salesmanship 

□ Higher Accauntsncr 

□ Traffic Management 

□ RaUwajr SUtlon 
Management 

□ Banking and Pinanee 

□ Modem Bnslnesa Corre- 
spondence 

□ BnsincaB English 

□ Eff ectlrc Speaking . 

□ Telegraphy 



Name 

Present Poaition.. 
Addreea 



□ Law— Degree of UUB. 

□ Commercial Law 

□ Credit and Collection 
Correspondence 

n Industrial Management 
G Modem Foremanship 

□ Personnel Management 

□ Expert Bookkeeping 

□ Commercial Spanish 

□ C. P. A. Coaching 

□ Stenotypy— Stenography 
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Read Audele Pocket Educators for sdvaacement and profit in 
^our work. Every mechanic in the building trades should nave this 
inside trade information at his fingers^ ends. Learn the scope and 
possibilities of your profession. Any job can be dotke better if you 
are well iniformed. To earn more, learn more. 

AUDKL8 CARPENTERS AND BUIU>ERS OUID 

Inside IniormaUon for Carpaiteni. Builders, Joiners. BuUdlng Meoba'nlos — all WOM- 
worken. ICM M***! S7M tflagramsi ■•itblst podwl sin. 6fiort-out lnBtructlon8.Dew 
metbods. Ideas, solutions, plans, systems — money saving sune^ons. An easy progres- 
sive course for the apprentice. A practical dally helper and Qtuck Reference lor the master 
worker. A Helplns Hand to Easier and Better Work and Better Pay. To get this old tor 
yooiself. simply flu In and mall the FREE COUPON below. 

INSIDE TRADE INFORIMATION ONt 
to excavate: How to 
use settings 12. 13 and 
17 on the steel square: 
How to build hoists and 
scaffolds — skylights ; 
How to build stairs; 
How to put on interior 
trim: How to hang 
doors; How to latli — lay 
floors: How to paint. 



How to nse ated 
square; Bow to file and 

set Ktws; How to build 
iuriiiture; How to use 
mitre box; How to use 
chalk liae; How to use 
rules; How to make 
Joints: Carpenters' 
jirithmetlc; Mensura- 
tion problems; Estimat- 



ing strength of timbers: 
How to set girders and 
sills: Bow to frame 
houses and roofs: How 
to estimate costs: How 
to build bouses, bams, 
garages, bungalows, 
ete.; Bow to read and 
draw plans: Drawing 
up speciflcatkns: How 



' "AnMi OaldM worth 
lorn timm thair i ' 
ksady too x 1 
tktm in *o«k> 
•t for 



carry 




AUOBLS PLUMBERS AMD STBA MlI It EE S OUIDBS— 4 VOLS. SS 

A new set — Just outi A maotleaL Ulostrated. Reference Library and 8tudy<k>ur8ie for 




M 



Master Plumbers, Journeymen and ApprenUce Steamfltters. 0«s Fitters and Helpers. 
Bheet Metal Workers, Praiigtitsmen, Master Builders, Engineers and all Building Itade 
Students. tC7t m»Wt M42 Msaraniat fleslMei packet slxe. Guides explain all the 
principles, advances and short cuts of the Plumblnf; and Heating trade. Contains instruc- 
tions on bow to figure and estimate Jobs. Use FREE COUPON below to examine, with- 
out obligatloo. thb valuable work. 

INSIDE TRADE INFORMATION ONs 



Soldering; tinning. 
Joint wiping, bending, 
beatlnp:. Pii)e — Iron — 
steel, threading. Math- 
'ematics, tables, phys- 
ios. Materials— iron, 
steel, copper, brass, 
lead, tin, antimouy. 
Sheet metal — Balva- 
nlzed — plate. Sanita- 



tion, syphonage, tanks. 
Drainage, sewage, purl- 
flcation. Fixtures — 
bath — Idtchen. Pipe 
fittings, soil pipe, tools. 
Laying out work. 
Roughing. Screwed fit- 
tings, flanges. Joints. 
Pipe bending, examples. 
Elbows. Heating, veo- 



tUatlon, refrigeration. 
Water supply, mains, 
wells, tanks. Oas-flt> 
tings. Underwriters. 
Sheet metal work, prol>- 
lems, metbodB,Brazlng, 
heating, lead burning. 
Welding, various welds, 
methods. Blacksmith- 
Ing. forges, tools. 



"AuMaOtiid** arc ma* 
Uaal.mr to ludaniudt 
nliabl.. CoTw 
tkaftddln||ku' 





AUDEL8 MASONS AND BUILDERS OUIDES— 4 VOLS. SS 

A A new. eomplete, illustrated trade reference library, for Bricklayer^ Cement Workers. 

9^R[ Plasterers. Tile Setters and Stone Masons. Including a practical outline of Steel Coo- 
dHv stmctlMt. UM p«tesi 2M7 dlatramsi aeslblst pecket sin. A practical Trade Assistant 
explaining modem methods of masonry oonstrucUon. Easy to understand and apply. A 
Wffm reliable and authentic reference work and study-oourae for M aster Journeyman and Young 

Jgm Mechanic. Use FREE COUPON below and find out for your- 

■IHi self, without obligation, whether this set wlU t>eneflt you. 

INSIDE TRADE INFORMATION ONi 

Bricklaying, tools, ma- 
terials; Brick designs, pat- 
terns, bonds; Setting 
frames and foundations; 
Mortars, Bcaffoids. estl- 
m a t i ug ; M ortars and m or- 
tar luHlng; Tile setting, 
mosaic, hollow tile: 
Straight edge test, trow- 



eling: Bow to figure brick 
work: Safe loads, piers, 
ehljnneysj Boiler aetongs. 
anchors, lire stops: Labor 
tables: Concrete, forms: 
Bow to figure concrete 
work ; Stucco — on old and 
new buildings: Plastering 
— wood lath — metal; 



Plasterers agreement; 
Plastering on various sur- 
faces ; 8 tone maaoiiry ; Cut- 
ting, finishing, estimating 
stone: Derricks, rigging: 
Stee 1 ' construction ; Fire 
proof; How to read blue 
prints. 



**4ud.l. MaMxu QuhIm ar* 
th. bmt book, od tha uibjMt 
Oav* UU brick 12 rsua uhI 
mm iM* to jadn." H J~ 

Mtl. 

Coritoa. { 
Pa. 




PRACTICAL ELECTRICITT — 1 VOL. $4 



1 



Audels Handy Book of Practical Electricity is a simplified Readv 
Reference and Study Course in one pocket sue, leather bound vol- 
ume—for Engineers. Professional Electricians and Students. 104t paf esi 
2(00 diagnmst ■•sIMe red leather beund. A reliable authority and 
handy helper for ever>' electrical worker. Contains important and valu- 
able wirine dlasranw, oaloulatioiifi. 
machine sketches, lieipe on mainte- 



Complete in one 
handy, red leather 
bound volume 



nance and repair. Use this FREE 
COUPON today and find out, with- 
out obligation, how this handy book 
will help you in your daily work. 

INSIDE TRADE INFORMATION ON: 

Electro-Therapeutics, X-Rays, 
Shocks, Welding, Brazing. Radle 
Hook-ups, Motion Pictures, Tele- 
phone, Telegraph. Cranes. Bells, 
Elevators. Pumps, Tools, Ship Drive. 
Railways, Vehicles,Automoblle Elec- 
tric Systems, Ignition. Generation, 
Lighting, Plant Management, Power 
J Plans. Armature WIndinf . Repairing, A. C. 
Motors and Apparatus, D. C. Motors and Ap- 
paratus, Alternator Construction. Dynamos.Wir- 
ing Dlsframs, Sign Flashers, Cable Splicing, 
Power Wiring. Outside Wiring. Switches. IJght- 
'hinp. Rectifiers. Converters, Transformers. Fuses. 
Circuit Breakers, Rheostats. Electro Plating, Eleetrc^ 
'lysis. Storage Batteries, Magnetism. Electrical En- 
■ ergy. Conductors, Insulators. Static. Dynamic. Radio 
Electricity, Applications. Ready Reference and Index 
Covering the entire field of Modem Electricity. 




L«arn Hon mad You Will Earn Morel 

Knew your job and you'll never be without one. The 
skilled man is always in demand. Knowledge is power. 
Lcam your trade thoroughly by easy reading. This cou- 
pon is yotu- opportunity for advancement and better pay. 
You risk nothing in sending for Audels Guides for fres 
ex4mination. Send it NOW I 



THEO. AUDEL & CO.. 
65 W. 23 ST., NEW YORK CITY 

Please mall me for tree eaamlnatlen 

the bo:iks marked (x) below. If I find 

them satisfactory, I agree to mall SI iD 

, daytj. on each set ordered, and to further mall $1 
montiily >n each set until I have paid the purchase price. 

□ 4 CARPENTERS 1 1 — 14 PLUMBERS 
GUIDES SSlI ICUIDES $C 



examination' 
COUPON. 



□ 4 MASONS 
GUIDES $6 



□ 1 ELECTRICIANS 
HANDY BOOK $4 



NAME 

ADDRESS 

OCCUPATION 

EMPLOYED BY WTM 



s 



POPULAR MECHANICS ADVERTISING SECTION 




Earn 



*lOO.Week 

Say goodbye to low pay. Get 
into tiie Auto Business, where 
pay — extramoney — raises 
come quick! A brilliant future 
awaits you in the World's Big- 
gest Business. If you're earn- 
ing a cent less than $60 a week, 
clip that coupon. Learn how 
$50— $75 — even $100 a week 
is possible for you now! Find 
out about this training which 
boosted Yancy of Perla,Ark., 
from $30 a week up to $90! 

Open Your Own 

Auto Shop 

My Free Book tells how 
men make extra money 
while training, and then 
go into business with no 
further Capital. It's the 
training that counts, and 
it is complete training that 
I give you. 

Common Schooling 
AU You Need 

Men between 15 and 60, 
with very Uttle education, 
are becoming Garage Own- 
ers,Superintendents, Fore- 
men. Whether you have 
had years of Auto Expe- 
rience, or never touched a 
car before, send for this 
Free Book Now. Til show 
you the quick way to get 
in line for real success in 
tiie Auto Business. 



AVIATION 
COURSE 

and many other valu- 
ablefeaturesincluded 
FREE of any extra 
charge to you 
NOW, »f you 
act QUICKI 
Mail coupon be- 
low today 1 



Money'Bach 
Agreement 

My Money-Back 
Agreement gives you 
absolute protection. 
You must be 
satisfied or 
"Job-Way" 
Training costs 
you nothing. 



THIS COUPON 



FREE Auto Book! 

B. W. COOKE, DirMtinc EnsifM«r, 
Chicaso Motor Tralnlnc CorBoration, 
Do|rt.Il-6 71Sl* Sanayaldo Avo., CWcom, III. 

Send me yoop Book, "Auto Faets", Freeofch 



Also fall particuUre of your Avlsttan 
and of "Job- WAY" Traininc. This 
in no way whatever. 



Coarse ol 
oblicatea 



Name.. 



Addreas. 



HOME! 

Send couponforFree Auto Book. 
See how I train you right at 
home, in every branch of Auto 
work— Learn how I prepare you, 

quickly and easily, for the Big 
Jobs, paying up to $100 a week, 
and more. "Job-Way" Training 
includes all Mechanical and 
Electricalwork-Starting,Light- 
ing. Ignition — also Welding, 
Brazing, Vulcanizing — every- 
thing you need to get in line for 
a big pay Job as an Electrical 
andMechanicalAuto Expert 

m Help Ton Cet a 

Good Job 

My Employment Depart- 
ment will help you get a good 
Job whenever you want one. 
You don't have to wait until 
you have graduated to use 
this service. No sir, as soon 
as you have shown that you 
know enough about Autos 
to hold the Job I'll give you 
this help whenever you ask 
for it ! What is more, you can 
use it as long as you Uve! 

Get All the Facts! 

Send for my new Free Book nowl 
See what "Job-Way" has done for 
hundreds. See what it can do for 
you. Learn all about my legal mon- 
i_ ey-back agreement-and the many 
■ added features. Clip coup>on now! 

I B.W. COOKE 



Toum Ctate. 

Age Oeeupation 



Bnglni 
Dept. iI-*7 
Chicago Motor Training Corp. 

1916 Sunnyside Ave, CHICAGO 



Cl 
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'Whafs Andy Blair doing now? 



. B///— "Haven't you heard ? He's the 
new sales-manager for Hess & Schoble and 
they say his salary is $7500 a year." 

Tom — "He certainly has come up fast. 
He wasn't getting over $50 a week the last 
time I saw him. How'd he do it ?" 

Bill — "Took up a course with the I. C. S. 
and studied at night. That's why the old 
crowd hasn't seen so much of him in the last 
few years. I wish I'd had the sense to do it 
too. I'd be making more money right now 
if I had." 

Why don't you study and get ready for 
promotion too? We'll be glad to help you 
if you will only make the start. 

Thousands of men have happy, prosperous 



homes because they had the foresight to pre- 
pare themselves for advancement through 
the home-study courses of the International 
Correspondence Schools. Hundreds of them 
report salary increases of $10, $15 and $25 
a week. Many are earning $75, $100 and 
$150 a week. Some have doubled and even 
tripled their salaries. Some are earning 
$10,000 and $15,000 a year. Others have 
become owners of businesses of their own. 

If the I. C. S. can help other men to raise 
their salaries, it can help you. At least find 
out how. It won't obligate you to ask for 
our Free Booklets, but that one simple act 
may change your entire life. Do it now. 
Do it for HER! 



INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 5564-F, Scranton, Penna. 

"The Vnivcreal L'nil'craitu" 



Without cost or obligation, please send me a copy of your booklet, 
subject before vphich I have marked X in the list below: 

BUSINESS TRAINING COURSES 

^Business Mnnascmcnt nCost Arrountlng 
Ulnduslrial Management □AccountinB and C.P.A. 

B Personnel ManaRcment Coaching 
TralBc Management OBookkeepIng 



Who Wins and Why," and full particulars about the 



□meftrlcal Enclncering 
OKlectric LighlinR 

□ Mechanifal EnRineer 

□ Mechanical Draftsman 
□Machine Shop Practice 



□ Secretarial Work nBuslness Correspondence 
□Spanish □ French DShow Card and Sinn Lettering 

□ Salesmanship UKtenoRrapliy and TypinR 
□Advertising GEnt'llsh PCivU Service 

TECHNICAL AND INDUSTRIAL COURSES 

□Railroad Positions GSteam Engineering nconcrete Builder 

□Gas Enclne OperatinK □Architect QStructural Engineer 

□Civil Engineer □ Mining nArchitects' Blueprints nchomislry 

□ Survcylni? and Mapping □Contractor and Builder Gl'hannacy 

□ Plumbing and Heating □Architectural Draftsman □Autumubile Work 



□Railway Mall Clerk 
□Common School Subjects 
IHlgh School Subjects 
□Illustrating □ Cartooning 



□Airplane Engines 

H Agriculture 
Mathematics 
□ Navigation 
□Radio 



Name. 



Street Address.. 



City..._ 



State.. 



. Occupation... 



Persons Tesiding in Canada should send this coupon to the International Correspondence Schools Canadian, L'.mUed, Montreal, Canada 



Cn iterial 
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Win Applause,.. Thrills 
Big Moneii 




Get Into Aviation! 



SEIZE the biggest thrill ever offered to man — the biggest 
adventure since time began — smash into Aviation — the 
_ game for men with sporting blood! Step into a life of 
excitement, daring and big money — away from a tame, 
narrow, humdrnm existence. 

Think what Aviation offers you. Thrills 
such as you never had before! The praise 
and plaudits of the multitude. And a 
chance to get in on the ground floor where 
rewards will be unlimited! 



Amazing Opportunities 

A-viation is growing so swiftly that one 
can hardly keep track of all the astonishing 
new developments. Air mail routes have just 
been extended to form a vast aerial network 
over the entire U. S. Airlines and airplane 
factories are . springing up all over the 
country. Men like Henry Ford are in- 
vesting millions in the future of commercial 
aviation in America! The possibilities are 
so tremendous that they stagger imagina- 
tion! 

Everything is set for the greatest boom in 
history. Big fortunes came out of the auto- 
mobile industry and out of motion pictures. 
Big fortunes will also come out of Aviation. 
The development of Aviation as an industry is bringing with 
it a call for trained men. The opportunities open cannot be 
overestimated. Those who qualify quickly should find them- 
selves on the road to undreamed of money — success — popularity 
— and prominence. 

Easy to Get Into Aviation 

By This Home Study Method 

Get into this thrilling business at once while the field is 
new and uncrowded. Now — by a unique new plan — you can 
quickly secure at home, during spare time, the preliminary 
training necessary to get a start in the Aviation Industry. 
Experts will teach you the secrets — give you the inside facts 
-that are essential to your success. And the study of Aviation 



PICK YOUR JOB ! 

Get Ready Now for One 
of These Positions 



Flying 

Airplane Repairman 
Airplane Mechanician 
Airplane Inspector 
Airplane Salesman 
Airplane Assembler 
Airplane Builder 
Airplane Pilot 
Airplane Instructor 
Airplane Contractor 
Airplane Engineer 
A'erial Photography 
Aerial Advertising 



by our method is almost as fascinating as the actual work 
itself. Every lesson is chock-full of interest — and so absorbing 
that you actually forget you are studying. But best of all 
are the ultimate rewards you are fitting yourself to gain. 

Send for FREE Book 

Send the coupon for our new, free book, 
just out — Opportunities in the Airplane 
Industry. It is unusually interesting, reads 
like a romance, and gives vital facts about 
Aviation you never even dreamed of. You 
owe it to yourself to at least read it. We 
offer you a free copy now. No obligation. 
Mail the coupon for yours today. 



FREE 

AMERICAN 
SCHOOL OF 
AVIATION 

Dept. 1357 
3601 Michigan Ave. 
Chicago, ni. 



I American School of Aviation, 
Dept. 1357, 3601 Michigan Ave., 
Chicago, 111. 

Without obligation, please send me your FREE Book, . 
Opportunities in the Airplane Industry. Also information | 
about your Home Study Course in Practical Aviation. 




I 

City State .J 



Name Age. 

Address . 
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I'll Pay Your Railroad Fare to Chicago Without Extra Cost 



UP 
TO 



$15,000 a year for GREER GRADUATES 




ELECTKICITY. AUTOS. AVIATION now pay 
hundreds of trained men up to 8200 A WEEK. 
Here are THE 3 WORLD'S GREATEST BUSI- 
NESSES. BILLIONS— not millions, but BIL- 
LIONS of dollars are spent in them every year. 
CHOOSE ONE OF THESE THREE, HERE and 
NOW. 



GREER trained man are NEEDED. I HAVE 
MADE hundreds of $10,000 A YEAR MEN. 
90.000 In the last 26 years have come to GREER. 
THOUSANDS MORE In the future will likely 
come here. BE ONE OF THEM, Send ooupoB 
to me for openings. 



Rotary Convener, used by students 
for testing 



AmaZ' 
Ing Op- 
portnnities 
for yon in one 
of World*s 3 
Biggett Bns- 
inesses 



MEN WANTED 

1 will help you set o poBjt;on while Icarninrj 
also after craduatioQ. Never bt-fore such uniifual 
prortimitic.. GET MT FREE BOOK NOW. 
LEARN ABOUT THE BIG PAY . ELECTKIC- 
ITY AUTOS, AVIATION Ifnd ' 
WORLD'S BUSINESS. Tlmt'o wl.y 
GBEER CuUete Belo-tcd thce-j 
Fields and ONLY THESE. 





Learn to Boss the Job 



Learn in Only 3 Months in 
GREAT GREER SHOPS ON 
LARGE LIVE EQUIPMENT 



Mine la NOT A CORRESPONDENCE 
COURSE. You can start any day or any 
evenlUK. ItlsPflACT/C/lX, EASY. QUICK. 

FASCINATING traininf. You learn on Great, runninc, 
li^iuipmtn (in tremendoui GREER SHOPS. AUTO 
Butineaai s BIGGEST BtJSINE.SS in the world. KLSC- 
THICITY ia FASTEST GROWING, and yet in i ta Infancy. 
AVIATION, moi-t f aacinalinit, allunni buuneaa today, IS 
already a Billion Dollar Induatry. . 

ChooM one of there 3 wonderful proleeaiona 'odar. 
Trained men are needed by acorea, for poaitions up toS200 
B week >ad up. Find out DOW , about my xreat Siiopa 

Qitickest, Easiest of Ways to 
Become Eacpert 

I'LL PAY YOUR FARE HERE FREE of eitra coati 
thenhaln you toa JOB WHILE LEARNING. Then I not 
only FItVoU to cet BIG PAY JOB .but rilliein YOU 
HOLD IT. Youne and Old, Educated and Uncducalcd, 
InezDerienced and Exoerieoced have found GREER SHOPS 
— - traiiiinc EASY. FASCI- 

KATISO and V ALVAKLH. 
Coupon below brwica dctaiLe. 

Not Corre- 
spondence 
Coarse 

Here at GREER SHOPS 
Tou learn on BIG. ACTUAL 
FULL SIZE Machinery, 
tilte you will work on out on 
the Bi£ Pay Job. You (ct 
close personal aupervision. 
NO Gueaa work— NO booka 



Erwln 
Greer 





full of HARD THEORY— NO 
HEADACHES in GREER 
PRACTICAL SHOPS TRAIN- 
ING. You feorn to DO BY 
DOJKO. Y<m (earn te fy 
flying. 

Yon Get Beat Help to 
BI6 JOBS ! 

TWELVE PEOPLE are in my BIf EM' 

PLOYMENT DEPARTMENT rettini job; for 
Greer men. You «et their help AS OFTEN AS 
YOU NEED IT. both BEFORE and AFTEE 
Graduation. 

Get My FBEE BOOK 
NOW 

Don't let money hold yon 
back. Get my Free Book. 
Find out yOW. how I PAY 
YOUR FARE HERE, let YOU 
ATTEND EITHER DAYS or 
EVESINC^ and help yen find 
DAY or EVENING WORK to 
PAY YOUR E.XPENSES while 
learnine. Then when ready we 
help you find the real BIG FAY 
JOB. LEARN how I (Ct you 
ready ao Employera WANT 
YOU. and GLADLY pay you 
what you are worth. 



Tremendous Success 



GREER 



COLLEGE 

Electricity — Autos-^ 

Aviation 

Dept. C-01 
2024 So. Wabash Ave. 

CHICAGO, ILL. 



Above Is the Important 
history of GREER COL- 
LEGE. Note the steady 
26-years growth, thru genuine SERVICE, 
from the tiny Shops on the left to the tre- 
mendous Building on the right, filled with 
GREAT TRAINING Equipment. These 



moves to always greater quarters mean 

GROWTH— I-ROGHESS and SERV- 
ICE. What is it you like— ELEC- 
TRICITY— AUTOS— or fasci- 
nating AVIATION? GREER 
will train you in EITHER, 
as YOU SHOULD BE 
TRAINED. 




Get My Big Offer Now! 

Would an offer of $100 a week be OPPORTUNITY 
or DISAPPOINTMENT for you? If you cotld 
HOLD the JOB it would truly be OPPORTUN 
ITY. If you can't hold the $100 a week Job, 
PREPARE. Be ready. Don't invite dis- 
appointment. Learn about GREER 
SHOPS. Right now if you act quick, 
I can make you a most unusual short 
time offer. Clip coupon NOW .^VT"^^^ Name 
and find out. Address me 
personally 

ERWIN GREER, President ^^mt^J^ Address 



ERWIN 
GREER, 
PretidMit 

Dept.C-01 
2024 So. Wabash 

Avenue, 
Chicago, lllinol* 

Send Free Book indicated 
below and details of Special 
offer, without obligation to me. 

□ Auto. Df;,-.;, Df,;'-- 
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We Furnish All Equipment! 

Tou can practice at Hone 



Cars everywhere need painting! Painters' incomes running into 

thousands. That's tho situation all over the United States 
today. Doesn't that move you to fill out and mail the coupon 
below to get the proof? The 3 free lessona are yours and you 
won't owe me a cent. 

Are you making $60.00 to $125.00 a week now? Is your work 
BO easy? CAN YOU EVER BE YOUR OWN BOSS? 

Just your name and address brings full details — and the 3 free 
lessons to prove that you too can learn to be a real Auto Painter 
through my simple, easy shop-type method of home training. 




You 'lon't have to give up your present job. 
You can get ready In your spare time — In tho 
evenings. It's fascinating. I furnish 13 big out- 
fits with the course so youJ get actual experi- 
ence on wood and metal panels as you go 
along — right at home. I'll soon have you fully 
prepared for a job anywhere. Places waiting 
for first class men at hiiih pay. 

You can tackle anything In the auto 
painting line with the utmost confidence 
after you've had my training. I'm 
"right at your elbow" to help you 
anytime you need me. I'm right 
here for lifetime consultation. All 
this for only a few pennies a day. 
Mall coupon! This may be the 
turning point of your life. Men 
like yourself now making $5000 
to $10,000 a yearl 



I help you go into business 



iet others to do the work for you. That's the 
It is so easy to start an auto painting business 
thought of it! I don t care whether ^ 



BOSS YOUR OWN BUSINESS! 
the BIGGEST MONEY is made, 
of your own that you'll wonder why you never _ 

you have a cent in the bank or not. Til show you the way. And how this trade does 
grow! Set your stakes for the biggest Auto-painting business. By my 
plan you can have it some day and not so far in the future either. This 
business is here to stay — and now is the time to get into it. 



THE PROOF 




a. Kin* Fraakllii 



G. King Franklin, Supt. 
American Auto Painting School 
Dept. 1901, 425 S. Ashland Ave., Chicago 

Send sample shoi>-tickets free and information on how I may 
learn auto painting and Duco at home in spare time. 



Name .• , 

Street No 

City State 



I G P A Y 
EVERYWHERE 

Just get this — these opportunities are waiting for you 
NOW. And a few months puts you in line to go right up 
and grab one off. No long tedious course — nothing 
technical. I don't care what schooUng you've had or 
have not had. If you are a normal red-blooded man with 
ambition I can give you just as fine an opportunity as 
any man in the business. The point is will you act now? 
Sign and mail the coupon — 3 free lessons. No oblisatioo. 

O. UNO niANKUN, SapC 

AMERICAN AUTO PAINTING SCHOOL 
Dept. 1901, 425 South Ashland Avenue, CHICAGO 
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Can You FIX IT? 

Can you take out "play" in differential? Can 
you kill the "Shimmy" in steering? Can you reset 
TIMING? Can you put your finger on engine 
trouble without guessing or tinkering? Can you 
pull the starter off and fix it? Can you adjust and 
repair transmission, engine, rear axle, bearing? 

These Books Tell How! 

They bring the answer to any auto problem instantly. 
And they show the best, quick, professional way to do 
EVERY repair and replacement job you will ever need. Auto 
owners say the cost is saved over and over again by showing 
how to make adjustment* and emergency repairs on the road. 

5 Big DeLuxe Volumes 
just off the press! 

2400 pages, over 2000 illustrations, wiring diagrams, 
equipment charts, etc. De Luxe edition with gold'Stamped 
flexible binding. Sent FREE for H daya' use. If not wanted h 
return express collect. If kept, send only $2 after 15 days. H 
then $3 a month until special advertising price, $24.80, is paid. 

A Year's Consulting Membership FREE! I 

Privilege of consulting engineers of million-dollar American ■ 
Technical Society on any automotive problem for one year ^ 
without charge, if you mail coupon immediately. _ 

American Technical Society 



Mail the coupon and we'll send you a set of these remark' 
able auto books, just off the press. Whether you are mechanic 
or helper, expert or student, auto owner or driver, if you're interested irt 
autos, by all means take advantage of this opportunity to see the latest 
and most complete work on autos we have ever published. Built by eight' 
een of America's greatest automotive engineers. Simple enough for men 
with little schooling to understand, yet in daily use by hundreds of engi- 
neers, service-station superintendents and foremen as an authoritative 
REFERENCE Cyclopedia. This new edition includes straight-eights. 
4'wheel brakes of all types and other features of the 1928 models. 

Pat the JIFFY INDEX 

to work for you! 

The billton-dollar auto Industry offers rich prizes to men with 
gumption enough to really learn all branches of automotive mechanics. 
A better job, blKser pay — a chance to go Into business and get • 
share of the huge profits, are waiting for any man who even half 
tries to Improve his ability to deliver service. And here's the short- 
est, easiest way: No tedious studying, no memorizing, no lessons 
or examinations. Just LOOK UP the fact you seek. You'll 

find the answer to any auto prob- 
lem literally at your flnger-tlps. In 
the famous JIFFY INDEX. No 
need to "carry It In your head," at 
alU 

"Was garage hand — now have 
Shop of my own," writes W. Sldl* 
of Toboso, O. 

J. H. Gelse of Detroit says: "I 
received {50 worth of Information 
out of them the first 5 days." 

"I got a raise," says P. Ervln 
of Yarmouth, N. S., shortly after 
getting his books. 

And D. S. Held of Sllurla, Ala., 
was offered $4000 for Invention 
worked out with these Auto Books. 




Dont fend a Penny/ 



AMERICAN TECHNICAL SOCIETY, 

Dept.A-719, Drexel Ave. and 58th St., Chicago, III. 

, I would like to see the new 5-volume edition of your AUTO 
BOOKS, but without obllRatlng me to buy them. I will pay 
the few cents delivery charges only, but If I choose to, I will 
return them express collect and owe you nothing. If after 15 
days' use I prefer to keep them, I will send you $2 and pay the 
balance at the rate of only $3 a month, until 124.80 Is paid. 
Please Include free membership. 




Dept. A-719, Drexel Ave. & 58th St., 
CHICAGO, ILL. 



I 
I 
I 



Your Name . 



Your Address 

Reference Name 

Reference Address 
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EARLE E. LIEDERMAN, The Muscle Builder 
Author of "Science of Wrestling." "Mutcle Building." "Secrets of Strength," "Here's Health," "Endurance,' 



etc. 
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NEW BODIES mMbmn 

HAVE you ever watched a magician' pick wriggling rabbits out of a high hat? A wonderful trick, 
you say. Well, I'm a magician of a different sort — a magician that builds health and strength 
I into your body in just 24 hours. And it is no trick. It took me 19 years of tireless planning and 

, experimenting to be able to do it. 

People call me the Muscle-Builder, because I take weak, run-down bodies and transform themintap strbng, 
1 virile, handsome bodies in double-quick time. And I actually do it in 24 hours. , ' : 

'^In the Privacy of Your Own Room 

. By this I do not mean that you must exercise 24 hours continuously. My scientific short-cUt to healthy, 
handsome, broad-shouldered bodies must be taken in short 15 minute doses. Because, if you exercisie more 
than that in my high-pressure, quick development way, you would tear down more than I can build up. 
So all I ask of you is 15 minutes of your spare time each day for 90 days (actually only 22 hours- time) 
doing simple, easy exercises under my guidance. You can do them in the privacy of your room, if you wish, 
but you must do them every day to get the best results. 

And What Results ! 

In the first 30 days I guarantee to add one 7 ■ 

whole inch of real, live muscle on each of your 
arms, and two whole inches of the same revitaliz- 
ing strength across your chest. I'll take the 
kinks out of your back, strengthen and broaden 
your shoulders, give you a wrist of steel, and a 
fighting, peppy personality that just yells youth, 
vigor and vitality all over. 

I Work Inside As Well As Out 

Your heart, your liver, your kidneys, your 
Kings — all your internal organs get the jolt of 
their young lives when I start to work on them. 
And they settle down to an orderly, well- 
mannered existence that means a new kind of 
happiness for you — the joy of living that only 
a healthy, virile body can give you. And the 
headaches, constipation troubles, aches and pains 
that are always caused by weakened, flabby 
bodies somehow miraculously disappear. 

You'll See It in Her Eyes 

And will your friends notice the difference! 
Just watch that girl you love so dearly open 
her eyes, and figlit to hold your attention ! And 
the men in your crowd — they'll look up to you 
as a real leader. Instinctively they worship 
strength and leadership that must go with it. 
But let me tell you all about it. All you have 
to do is 

What do you think of that? I don't ask one cent. And it's 
the peppiest piece of reading you ever laid your eyes on. I 
swear you'll never blink an eyelash till you've turned the last 
cover. And there's 48 full-page photos of myself and some of 
my prize-winning pupils. This is the finest arc gallery of strong 
men ever assembled. And every last one of them is shouting my 
praises. Ixwk them over. If you don't get a kick out of this 
book, you had better roll over — you're dead. Come on, then. 
Take out the old pen or pencil and sign your name and address 
to the coupon. If you haven't a stamp, a postal will do. But 
enap Into it. Do It now. Tomorrow you may forget. Remenil)er, It's 
something lor nothing and no strings attached, no obligation. Grab U! 

EARLE E. LIEDERMAN 

Dept. XOlO, 309 Broadway, New York City 





1 It 


DON'T 


SEND ONE 


i Is 


PENNY 


1 F 


YOUR 


1 R 


NAME AND 




ADDRESS 


i E 


ON A 




POSTAL 


1 E 


WILL DO 



EARLE E. LIEDERMAN 

Dtpl. 2010, 305 Broadway, New Toik Citr 

Dear Sir: Please send me, abso- 
lutely FREE and without any obli- 
gation on my jjart whatever, a copy 
of your latest book, "Muscular 
Development. " 



Name. 
Street . 



City State 

{PUase write or print plainly.) 



Cf: 



i6 
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Real Cash 



aWeckfiir 



RennethMcCarty. South 
Haven, Mich. — former 
$!8 week clerk — now 
orclieatra Tenor Banjoiat 

coining $86 weekly. 




McCorifF 



J. P. McGrtfl, Haw. 
kinffrille, Ga., playinc 
for dances and mov- 
ies, haa already earned 
$278 ia •p&rcKtiiue. 

avMMflicxtia 
i«ar Abbott 



McCarty. McGrtff and Abbott 
are only three out of thousands 
of my students who have made 
more money and friends through 
my amazingly simple, rapid 
method of learning to play the 
'i'enor Banjo. Most of them 
had never read a note or touched 
a string — but my clear. Inter- 
esting instruction has made 
them top-notchers socially and 
financially. Now I'm ready to 
do the same thing for YOU I 



EXTRA MONBT-Lesra 
at Heme ia l te 3 Mes. 

The Tenor Banjolst has all the 
friends, all the Invitations, all 
the good times he wants. And 
he makes BIG MONEY — 
spare-time or full-time. Par- 
ties, dances, entertainments, 
orchestras — all of them want 
the melodious, snappy music of 
this favorite Instrument. YOU 
can cash-in on such popularity: 
make yourself the most pop- 
ular one in town: put plenty of 
good round dollars Into your 
pocket too! And you can do it in 
1 to 3 months' spare-time study 
at home — actually be playing 
your first tune within the first 
half howl 

6et this Big PRBB Book 
Nou^Tells Bow 

"The Play- Way to Popularity 
and nig Pay" Is the book that 
has started thousands toward 

p >puUr, prosperous Succttti It brines 
sH th« proof snd facts about my astound- 
ing course — desrribes the wonderfu 1 
Tenor Banjo and Outfit I send you — 
sliows how you too can hare more friends, 
fun and EXTK.^ CASH th u easy way. 
Get this bic book quick; no oblication. 
Don't put it ofT. don't delay. Mail the 
coupon at once! 




TENOR BAKTO 

Complete Oatffit and 
Phonocraph Reeords 
Come with xat Lesson 

The same day I receive your 
"O. K." — telling me that i/ou 
want to get in line quick for 
good times and good pay — I'll 
send you at no extra cost this 
splendid, professional size, full- 
tone Tenor Banjo worth 1120; 
Complete Outfit of pick, tuner, 
strings: Gain-time Chart: rapid 
progress lessons and instructions 
— and Demonstration Phono- 
graph Records of every selection 

in the course, showing you exactly how to 
play each note, each tune. No Ions, 
tedious practicinc or "scales." Instead, 
real fun — eany, fascinatingi Get the 
FREE Booli first— cet the ladi! 
Send coupon nou.' 




Clip - Sigiti - send / 



^^1.1 .\UaV ■ A. F. Bloch, President | 

nt»^\S3^Lm new yd rk academy of music " 

/KJ--''^ Studio H08, 100 Fl«h Avenue, I 

•"^^ ^ New York City. | 

^1 Please send me FREE Book on Tenor I 

Banjo Success — "The Play-Way to ■ 

^ Popularity and Big Pay." • 

Name ■ 

Address ■ 

— J 



CHICAGO 




TECHNICWiS 



25ih Year 

Engineering 
Architecture 
Electricity 
Drafting 



•veninu claases. 
tuition — eaay te... 
8U-p.ige Illustrated 



Intensely practical 
training. 2 year Diploma; 3 
year B. S. Degree; special S 
and 4 months' short courses. 
Courses adapted to y our 
needs. No time wasted. Ex« 
pert instmctors. Graduate* « 
ia constant demand. Oppor* 
tuaiti«s for aalf-suppprt 

while studying. Day and 

Attiletiea. Enter any time. Low 



tuition — easy terms. Write today for 'your copy of 
" 'Blue Book," mailed free. 



^fs? Chica^olechnical Collet 



_ Wa qaickir tamcb 
yon by mail. or at gcbooU / 
io apara time. EDormoaa de- I 
m&nd. Bis^ futura. loteraatins | 
work. Oldaat and foremost school. 

EARN $50 TO $200 WEEKLY 

John Vassos, N. Y., rats $2S for single abow 
card. Crawford, B. C, writas: "Earned $200 
vbila CaJcinir coursa. ' ' Don't delay. Send todaj 
for complata informatioo, aamplaa and guarantee. 

DETROIT SCHOOL OF LCTTERINO 

150 StimsQU Ave. Eat. 1899 DEIBOIT. 

Learn Watchworky Jewelrywork 

and Engraving A fine trade coninianding 

''a good salary, and your services 
alwavs in demand. Address Horological, Dept. P, Bradley 
Institute. PEORIA. ILLINOIS, for our latest catalog. 

MUSIC LESSONS vo% HOME 



^ JIJ7J j | J J 



,Jio» c«n_MA«l IttImma. liXt't^ \uiMj^ • 

Write today for our free booklet. It tells bow to leam to play 
Piano, OrRan. Violin. Mandolin, Guitar. Banjo, etc. Beginners or 
advanced players. Your only expense about 2c per flay for music 
and postage used. American School el Music. SIMsnhatlan BIJt..CMcata. 

LUCKY POCKET PIECE, triple horse 
shoe puzzle, always keep one with you— 
10c, 4 sets 25c pp., with secret solution. 

Western Puiile Works, SL Paul, Minn. 

^^^^ 




Practical Training on Massive Lay-Out of Expensive Electrical 
Equipment. Armature WlndinK, House Wiring, Electric Welding, 
Electric Refrigeration, Power Plants.Switchbourds.Transformers.Mo- 
tors. Generators, Radio Batteries. Automobile Course Included with- 
out extra cost. Write Torlny for Free Catalog. 

COLEMANELECTRlCALSCHOOL,1628TMainSL,KansasCity,Missouri 



QUiT 
TOBACCO 

No man or woman can escapo 
tlio harmfu 1 efTecta of tobacco., 
Don't try to ijanish unaided 
the hold tobacco haa upon you. 
Join the thousands of inveter- 
ate tobacco users that have 



found it easy toquit with the aidcf theKeeleyTreatment. 



TREATMENT 

STOPS 

Tobacco Habit 

Qoiekly banishes ell craviotr 'or tobacco. Write today 
for Free Boole tellfaigr faow toquickiy Free yourself from 
the tobacco habit ana our Money Back Guarantee. 

THE KEELEY INSTITUTE 
Dept. A 91* Dwight. Illinois 




KEELEY 



Cnr 
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Erom $160 a Month to 

110000,850 

lear! 

$500 




$200 



H60 



1 




START I5r YEAR 2^^? YEAR 3^ YEAR 



his Astonishing' Book 
Showed Him How 

How One Man Uncovered Hidden Possibilities He Never Suspected Within Himself and 
Raised His Yearly Income $8,080! An Illuminating Message of Vital Interest to Every Man 
Who Ever Aspires to Earn $10,000— $20,000-^r More a Year! SEE FOR YOURSELF 
This Remarkable Volume That Has Led So Many Men Into the Five'Figure Salary Class! 



Where Shall We Send Your Copy 



FREE ? 



f a ^RUTH is stranger than fiction! And the true story that 
M happened to R. B. Hansen jjroves it! His experience is 
# not only intensely INTERESTING — but it will prove a 
revelation and positive inspiration to every ambitious man who 
reads this page. 

Not long ago Hansen w^as w^orking as a foreman in a rubber 
plant. His salary was $100 a month. That meant skimping 
and petty economies that are bound to irk ANY ambitious 
man. Naturally he was keenly dissatisfied — but like so many 
other men caught in blind-alley jobs, he didn't know how to 
get out! 

And then one day something happened! A certain book fell 
into his hands. Between its covers he discovered a certain force 
that eventually led him to rewards beyond his fondest expecta- 
tions. Inspired to action and with his feet firmly guided to the 
first rungs of the ladder to Success, Hansen went into business 
for himself. And within a short time he had boosted his 
earnings to $10,000 a year! 

Salary Increases— 200% to 900%! 

A lucky accident? Not a bit of it! Hansen is not alone in 
his achievement of success after reading this remarkable book. 
OTHER men who have increased their salaries amazingly after 
reading these vital facts are numbered in the thousands! For 
example, C. W. Birmingham of Ohio read it and his salary 
raised from $-lo a week to $7,500 a year. Wm. Shore of Cali- 
fornia made $3,000 his first 5 months. And O. D. Oliver of 
Oklahoma, who used to earn $200 a month, now makes as 
much as $1,000 in a single week! 

How did they do it? What did the book show them? Just 
this: — Every one of these men realized that Salesmanship offers 
BIGGER rewards and delivers them QUICKER than any other 
line of work under the sun. This vital book, "Modern Sales- 
manship," introduced them to hundreds of surprising and little- 
known facts about the highest paid of all professions, — 
SALESMANSHIP. It blasted dozens of old theories, explained 
the science of selling in simple terms and told them exactly 
how the great sales records of nationally-known star salesmen 
have been achieved. And not only that, it outlined a simple 



plan that will enable almost any man to master scientific sales- 
manship without spending years on the road — without losing a 
day or dollar from his present position. 

Free to Every Man 

If we were asking two or three dollars a copy for "Modern 
Salesmanship" you might hesitate. But it is now FREE. We 
cannot urge you too strongly to take advantage of this oppor- 
tunity to see for yourself what salesmanship has done for others 
— and what the National Salesmen's Training Association 
stands ready and willing to do for you. Find out exactly 
what the underlying principles of salesmanship are — and how 
you can put them to work for you. No matter what your 
opinion is now, "Modern Salesmanship" will give you a new 
insight into this fascinating and highly-paid profession. 

^^ail the coupon now! 



[ATIONAL SALESMEN 

JRAININC/C^AASSOCIATIO 



, WORLDS OIJ)EST j 
AND LARGEST 



S*LE5 rRACNINU 
INSTriUTION 



P 



Dept. R-101 N. S.T. A. Bldg. Chicago, 111, 



National Salesmen's Training Ass'n, 
Dept. R-101, N. S. T. A. Bldg.. 
Chicaao, III. 

Without cost or obligation you may send me your 
l>ook, "Modern Salesmanship." wltli details of your 
system o( training and FREE eLnployment service. 



Name. 



Address 

City State. 

Age Occupation. 
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It Stands 
to Reason: 

There is no substi* 
tute for personal, 
practical training 
in great shops. 



Cr:| 
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Woit ^Always Big Pay / 

ELECTRICITY/ 

Here is the short cut to big salaries. You don't need to envy the successful fellow anymore. 
You can get into the bis pay class and do it in 90 days. All you have to do is DECIDE — make 
up your mind that YOU WANT BIG PAY. There are two things which control your future — 
TRAINING AND A DECISION TO MAKE A BIG INCOME. 

Learn to Earn H^o^ to ^200»2 a Week 

How does $60 to $200 a week sound to you? Plenty of Coyne graduates making up to $200 a 
week— fellows who had no previous experience — fellows who didn't even have advanced edu- , 
cation. BUT — they had one thing that counts — DECISION. They made up their minds that 
they COULD MAKE BIG MONEY. They got into Electricity. You can do the same. In 90 
days you can get a big job, and join the ranks of the big money makers. 

You Can Qualify for a Big Job in 90 Days 

Where else could you learn to earn $60 to $200 a week in just 90 days of training. Where else 
could you be taken from an ordinary clerk, laborer, truck driver or untrained free for all, 
and in 90 days land in the big pay class. When you graduate from Coyne, you can qualify 
for a big job. And just look at the future. The entire Electrical world is crying for trained / V % 
men. The Electrical industry is growing so fast that oftentimes the demana for trained#^vX. 
men is greater than there are practical electricians. 

I Train You^Then Back You for life 

1 have a real employment department that assists you to a part time job, if you need this 
extra help. Many fellows earn all or part of their expenses while training. Then wl 
you graduate, we give you lifetime employment service. But that's not alL Once 
you belong to the Great Coyne fraternity, you are a member for life. You can always 
get employment sind free consultation service for life. 

My Big Dollar Book -FREE to You 

This is /Ac book for you. 56 pages! Contains over 150 photographs taken in the great 
roaring Coyne shops. It cost me a dollar to print — I'llsendit to you — absolutely 
free. Clip the coupon NOW and mail today. It gives you the complete story of 
Coyne and tells the success story of many of my ^aduates and bow they learned 
to earn $60 to $200 a week. ACTQUICKI 



Fill In and MaU Coupon Today 



COYNE 

ElectHcal School 




^ -^1- pres^ «^»"r.7s. Chicago, u- 
?.»t.T8-I» ,^,„^,,on send me ^,-^^lSomoUve 



Founded 1899— H. C. Lewis, Pres. 

Dept. 78-72 \ 

SOO S. Pataina Street—Chicago \ 

City 



- . Without oWi^tionseu ^^, 
go'x^aUbowmauy earn 



• Vam 



State 



Cl 
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Sharwin Cody 



Do You Make 

diese Nfistakes 

in ENGUSH? 

MANY persons say "Did you hear 
from him today?" They should 
say "Have you heard from him 
today?" Some speU calendar "calender" 
or "calander." Still others say "be- 
tween you and I" instead of "between 
you and me." It is astonishing how 
often "who" is used for "whom," and 
how frequently the simplest words are 
mispronounced. Few know whether to 
spell certain words «ith one or two 
"c's" or "m's" or "r's," or with "ie" or 
"ei." Most persons use only common 
words — colorless, flat, ordinary. Their 
sjjeech and their letters are lifeless, mo- 
notonotis, humdrum. 

Every time you talk, every time you write, you show what 
you are. When you use the wrong word, when you mispro- 
nounce a word, when you punctuate incorrectly, when you use 
flat, ordinary words, you handicap yourself enormously. A 
Striking command of English enables you to present your ideas 
clearly, forcefully, convincingly. If your language is incor- 
rect it hurts you more than you will ever know, for people are 
too polite to tell you about your mistakes. 

Wonderful New Invention 

For many years Mr. Cody studied the problem of creat- 
ing instinctive habits of using good English. After countless 
experiments he finally invented a simple method by which 
you can acquire a better command of the English language 
in only 15 minutes a day. Now you can stop making the mis- 
takes which have been hurting you. Mr. Cody's students have 
secured more improvement in five weeks than previously had 
been obtained by other pupils in two yearsi 

Under old methods rules are memorized, but correct habits are 
not formed. Finally the rules themselves arc forgotten. The new 
Sherwln Cody method provides for the formation of correct habits 
by calling to your attention constantly only the mistakes you 
make — and then showing you the right way without asking you to 
memorize any rules. 

One of the wonderful things about Mr. Cody's course Is the speed 
with which these hablt-formlng practice drills can be carried out. 
You can write the answers to fifty questions in 15 mlnut-es and cor- 
rect your work In T> minutes more. The drudgery and work of 
copying have been ended by Mr. Cody! You concentrate always 
on your own mistakes until It becomes "second nature" to speak 
and write correctly. 

FREE— Book on English 

A command of polished and eflectlve English denotes education 
and culture. It wins friends and makes a favorable Impression upon 
those with whom you come In contact. In hu'slne.'ss as well as In 
social life correct English gives you added advantages and better 
opportunities, while poor English handicaps you more than you now 
realize. 

A new book explaining Mr. Cody's remarkable method Is ready. If 
you are ever embarrassed by mistakes Ingrammar, spelling, punctua- 
tion, pronunciation, or if you cannot Instantly command the exact 
words with which to express your ideas, this new free book, "How 
to Speak and Write Masterly English." will prove a revelation to 
you. Send the coupon or a letter or postal card for It now. SHER- 
WIN CODY SCHOOL OF ENGLISH, 610 Searle Building, 
Rochester, N. Y. 



SHERWIN CODY SCHOOL OF ENGLISH 
510 Searle Buildinit, Rochester, N. Y. 

Please send me your free book, "How to Speak and Write Mas- 
terly English. 



Name. . . 
Address. 



{^Demand 




They Want Me for Every Dance 
— and They Are Willing to 
Pay My Price, Too 

I learned right at home — in odd half hours — ^that used to hang 
heavily on my hands. Easy? You bet. Right from the start 
I began to practice tunes. It was wonderful, plaj'ing catchy 
tunes — I liked learning better every lesson. Just some amaz- 
ingly clear instructions and illustrations — ^real child's play. 
Why, I was playing like an old-timer before I realized it. 

Free Book and Demon- 
stration Lesson 

— Tells all about this marvelous 
new method, learned at home, 
that started thousands of skilled 
musicians. Ask about offer on 
tenor banjo course, now so pop- 
ular. Or any instrument you 
prefer. See at once how to get 

g>pulurity. Enjoy musie and make money, 
ooklet abeoiuttiy free. Writo at once. 

U. S. School of Music 
71l>-ABnuuwickBld(..NEW TORKCin 



Pick Your Course ! 



Piano 

Violin 

Banjo 

Flute 

Cornet 

Guitar 



Drums 
Mandolin 
Singing 
Ukulele 

Trombone 
Saxophone 



Voice and Speech Culture 
Automatic Finger Control 
and many other* 



BIG MONEY and BIG DEMAND 
for AUTOMOBILE MECHANICS 

HERE is your opportunity to enter a big-pay field. These 
four practical books, written by five well known teachers 
of automobile practice, will teach you right in your own 
home during your leisure time lust what you need to know about 
automobile troubles and repair. They will teach you automobile 
construction, maintenance and repair as practiced by experts 
and will help you to earn an expert's pay. 

McGraw-Hill Practical Automo- 
bile LilH-ary: Four Big Books — 
$1.50 in 10 days and $2 monthly 
for 6 montlis — only $13.50 In aill 

Hundreds of question-answering dia- 
grams — hundreds of clearly-marked 
illustrations — make the books plain and 
readily understandable. All the expla- 
nations and descriptions are clear, sim- 
ple, direct. Every chapter is packed 
with definite, step-by-stcp, how-to-do-lt 
Information. The books bring you the 
best repair shop methods. They tell you 
exactly what to do and how to do it. 'The 
sections devoted to automobile troubles 
and their remedy are alone worth the 
price of the entire library. You cannot 
secure in any other way so valuable a 
collection of automobile information at 
so low a price. 

FREE TRIAL — Just Send 
the Coupon 




FREE EXAMINATION COUPON 

M«GRAW-HILL BOO K CO., 370 Seventh Ave., New Yoric 

Send me for 10 days' free cxftmin&tion the New Practical Automobile Library. 
If aatiafantory, I will tend you $1.50 in 10 days and $2.00 monthly until the opecial 
price of $13.50 ia paid. If not wanted, I will return the book* at your expenae. 



Signed. : 



Addreta 

City and Stat*. 

Pontion 

Smploytr 



Copyrighted matarial 
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They Jeered at Me - 

But I Made Them Applaud Me 
Three Weeks Later! 



T HAD never been called on to speak 
^ before. But the chairman had said: "Oh, 
it's easy, you won't have a bit of trouble. 
Just talk naturally." The minute I was on 
my feet I began to realize that speaking 
was a lot more difficult than I had ex- 
pected. Everyone appeared to be bored 
and hostile. Suddenly I noticed two of the 
members whispering 
and laughing. For an 
instant I almost lost 
control of myself and 
wanted to slink out 
of that room like a 
whipped cur. But I 
pulled myself together 
and made a fresh at- 
tempt to get started 
when someone in the 
audience said, 
"Louder and fun- 
nierl" Everyone 
laughed. I stammered 
a few words and sat 
down I 

And that was the 
way it always was — 
I was always trj-ing 
to impress others with 
my ability — in busi- 
ness, in social life, 

in club work — and 
always failing miserably. Why couldn't I 
talk easily and fluently like other men 
talked? Often I saw men who were not 
half so thorough nor so hard work- 
ing promoted to positions where 
they made a brilliant showing — not 
through hard work, but through their 
ability to talk cleverly and convinc- 



What 20 Minutes a Day 

Will Show You 

How to talk before your club or 
lodge. 

How to propose and respond to 
toasts. 

How to address board meetings. 
How to make a political speech. 
How to tell entertaining stories. 
How to make after-dinner 

speeches. 
How to converse interestingly. 
How to write letters. 
How to sell more goods. 
How to train your memory. 
How to enlarge your vocabulary. 
How to develop self-confideace. 
How to acquire a winning person- 
ality. 



ingly — to give the appearance of being 
eflSdent and skillful. 

In 20 Minutes a Day 

And then suddenly I discovered a new 
easy method which made me a forceful 
speaker almost over night. I learned how 
to dominate one man or an audience of 

thousands. At the 

next meeting, just 
three weeks later, I 
got up and made the 
same speech I had 
tried to make before 
— but presented so 
forcefully, so con- 
vincingly that when 

I had finislied they 

actually applauded 
me I 

Soon I had won 
salary increases, pro- 
motion, popularity, 
I>ower. Today I al- 
ways have a ready 
flow of speech at my 
command. I am able 
to rise to any occasion, 
to meet any emer- 
gency with just the 
right words. And I 
accomplished all this 
by developing the natural power of speech 
possessed by everj'one, but cultivated by 
so few — by simply spending 20 minutes a 
day in the privacy of my own home, on 
this most fascinating subject. 

« « 4< 

There is no magic, no trick, no mystery 
about becoming a powerful and convinc- 



ing talker. You, too, can conquer timidity, 
stage fright, self-consciousness and baah- 
fulncss. Today business demands for the 
big, important high-salaried jobs, men 
who can dominate others — men who can 
make others do as they wish. 

Send for This Amazing Book 

This new method of training Is fully de- 
scribed lu a very Inforniativo free booklet 
called. Hoir to Work Wonders with Words. 
You are toUl how to brlni? out and develop 
your priceless natural gift — which will win 
for you advancement in position and salary, 
popularity, social standing, power and real 
success. Absolutely tree. Mail this coupon. 




NORTH AMERICAN INSTITUTE 
3601 Michigan Atc, DepL 1357, ChicaKo, III. 

riVorth Americaa iQstitute, ? 
I 3601 Michiiian Ave., Dept. 1357, | 
J Chicago, 111. j 

' Fleaao send mo FHEE and without obllsstlon ■ 

I my ropy of your inapirinc boolclet. How to Work I 

H ondrri witK Wordn, and full informatioQ resard- ! 

I ins your courne in ElTeotive Spealcinx. | 

I Name | 



Address . 



City State. 
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See theHbrld 




Taste lUmianceiini Adventure 
9n the Par lands of the Earth* 



How often you've longed to see for yourself 

the awe of Egypt's pyramids — the beauties of the 
gorgeous Mediterranean sunset — the squalor of China's an- 
cient cities 1 

Spend a few years, or the rest of your life, tasting high ad- 
venture on the seven seas and in all the world's ^reat ports — roving 
the earth's highways and bsrwaysl You can do it FREE; — all your 
expenses paid — and earn a good salary besides I 

Only one profession will carry you around the world at will, trav- 
elling like a gentleman, but that's the most mteresting and pleasant 
work there is — Radio Operating! Easily and quickly learned, 
there's no other profession like it for the man who wants the ex- 
periences and pleasures of world-travel. Radio operators are needed 
— all sea-going ships like the one shown here must carry from one 
to half a dozen or more. 




lUce A l4ibk Beyond /^f SkyUne 
Without a fenimExpeme 

Radio operators aboard ocean liners live luxuriously 
■ — they rank as officers of the ship. Meals, a private cabin, 
all other living needs are furnished free, and besides the operator 
draws a good salary. Vou can learn quickly and easily at hoine_ in 
your spare time to be a Radio operator through our practical training 
methods. Take a look at the FREE BOOK which tells how — mail 
coupon below. 

This U. S. Government-recognized school has been training suc- 
■cessful operators since 1914. Our graduates are all over the world. 
We maintain an Employment Department to help put you on your 
own ship. The world-famous NACOM ETER, a patented home 
code teacher given our students is recognized as the best and easiest 
way to learn the Radio code at home. A few short months, with 
the aid of the famous Nacometer and our quick home training, and 
you too can be a fully qualified Radio operator, sitting in your cabin 
Uke the one shown above, bound out for Liverpool or Nagasaki 1 

Read the Free Book that tells all about this fascinating profession 
and our practical Government-recognized methods of training you 
for it. Send coupon TODAY — no obligation. Special tuition offer 
now on, includes the Nacometer, famous code teaching machine. 
Find out what Radio offers you. Act at once. Dept. 22 HH. 

NATIONAL RADIO INSTITUTE 
WASaiNOTOW, D. C 



National Radio Institute, 
Dept. 22 HH, Washington, D. C. 

Gentlemen: Without obligating me in any way send me 
your free book and information about your offer of Na- 
cometer with course. 



Name 

Address. . . . 
Occupation. 



THE CHICAGO DAILY NEWS 
School and College Bureau 

Offers You Its Specialized 
Services in Choosing a School 

Last year the School and College Bureau 
of The Chicago Daily News saved many 
busy parents and questioning boys and 
girls both time and worry by sending 
them prompt, reliable information about 
just the kind of school they wanted — 
personal requirements as to location and 
tuition charges being considered in each 
individual case. 

Again this year many young people will 
be perplexed by the problem of finding the 
right school. Why not let us help you? 

The Chicago Daily News maintains this 
service absolutely free of charge to you. 
No need to hurriedly select a school on 
mere hearsay when expert advice can be 
obtained by telephoning Dearborn 1111, 
writing or calling for a personal interview at 

THE CHICAGO DAILY NEWS 

School and College Bureau 
Dept. K, 15 N. Wells St., Chicago. Illinois 




•^"BECOME A LIGHTNING 



Send (1.00 for Laosli Pradudiw Precrani of 23 Trick Dntt^ 
inss with iDitrnetioiu. Catalocof Chalk Talk Supplies Fna. 
BALDA ARTSERVICE. Dept. l.Oshkoeh.Wls. 



PIANO %MAZZ 



By Note or £^r. With or wItUout music. Short Course. Adult 
b^lnnera taught by mail. No teacher requlreO. Seit-In- 
atructlon Course lor Advanced Pianists, l.earn 260 styles 
of Bass, 684 .Syncopated EHects. Blue Harmony, Oriental, 
Chime, Movie and Caf6 Jazz, Trick EndlnRs, Clever 
Brealcs. Space Fillers, Sax Slurs, Triple Bass, Wicked Har- 
mony. Blue ObllRato, an<l 247 other Subjects, inciudlne Kar 
Playing. 133 pages of HEAL Jazc, 25.000 words. A Postal 
brings our FREE Special Ofler. 

Watarman Piano School. 182gW. AJamaSt. Les Amal— .Cal. 




ll/UV MOT* Bpfiid tSpiiuK, bummer and 
XI I 1^ V A Fall gathering butterflies, in- 
sects? I buy hundreds of Icinds Joi collectlons. !^ome 
worth $1 to $7 each. Pimple outdoor work with my 

inttructioni. pirturei. prie«-li«t. Bend lOcenta (not >t«lDp«)for 
myilluatrat«d Proap««ti» befon Mndinc butt«rfliet 

MR. SINCLAIR, DEALER IN INSECTS. 
Oaot. 6. Box 1424. Son Ola(0. Calif. 




Learn Watchwork, Jewelrywork 

A fine trade commanding 

a good salary, and your services 
always in demand. Address Horolosical, Dept. P, Bradley 
Institute, PEORIA, ILLINOIS, for our latest catalog. 



and Engraving 



Maka awaay taklaa aletaraa. Proaara aaleUir darlac aaaca Uma. Alaa 
aani arMla raa iaara. No axaarlaaoa nacaaaary. Now aaay matliaal. Notblac 
aiaa Ilka H. Sand at aaea far Iraa kooK. OPPORTUNITIES IN MODERN 
PHOTOaRAPHV aad fall aaHloulara 

AMERICAN SCHOOL OF PHOTOCRAPHV 
Oa»t.13S7 3S01 MIcblcaa A««. CklMsa.U. S. A. 
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"And now I watched — 
moodily, yet entranced!" 



How a sailor taught me 
the secret of popularitif 

YO U should have seen that TVia Sailnr'a Tal*» "Now whenever I'm on shore leave I 

, "iU , ^^^^ *■ "« aauor S l aie 1^^^^,^ ^ a time. Take my tip. 

sailor! lalK aoout popu- Before I could interrupt to ask what he Buddy, if you want good fun, real enjoy- 

larity! He seemed to be meant he continued. "You know even a ment and lots of friends, do what I did — 

more in demand than a "movie" sailor sometimes goes ashore and when and don t delay about itP 

r> I • Ui. I I ship used to hit port I liked to have a And to all who are now in the same fix 

Star at a broadway night club, good time with the rest of the boys. But wth me, I'll say just this: I'm following 

Every dance saw him whirling somehow I was always out of it. Ever>' that sailor's adWce. 

over the floor with one of the best ^ sot in a party there was dancing— 

II' • 1 A J • and every time there was dancing I was Will Yr»ii Ar«/<Anf- 

looking girls there. And the music left alone. For, no doubt about it, I was _ i JLSVl^, P « 

no sooner finished than excited whispering as clumsy and awkward as they make 'em. ToCSe 5 FRE£ LcSSOnS? 

could be heard from little groups of "Finally I decided I must do something 

dancers. "Who is he?" — "Introduce me. — but what? And just about that time No matter how poorly you dance now — 

please!" — "He's giving me the nextl" the Fleet lifted anchor and a\vay we went no matter if you've never been on a dance 

"Hcnv he does dance!" for the Gulf. floor in your life — Arthur Murray's 

Phewl It was too much for me! "What with work aboard ship and method makes you a finished dancer in 10 
Earlier in the evening I had slunk away keeping in trim there was no time to think days, or you don't have to pay a penny, 
to a corner. I wasn't going to give any about dancing then. But one night I was "o prove it he is wilhng to send you five 
girl a chance to turn me down again /Aai reading a magazine, and there it was, lessons from his reniarkable course abso- 
night! And now I watched — moodily yet P'ain as day: An ad on dancing by this lutely free! Just send the coupon (with 10 
entrancedl Arthur Murray. 'Let Me Prove I Can cents to cover cost of printing and mail- 
Teach You to Dance at Home,' it said, ing) and these valuable lessons will be for- 
If that were possible, it would be fine, I warded at once. Also a free copy of his 
I Was a Wallflower thought, but I was a skeptic. Then it new book, "The Short Cut to Popular- 
TTaoo TTa<iiiwnc> suddenly dawned on me— this Arthur itV- Don't %vait. Mail coupon NOW! 

What was it about this sailor that made the self-same Murray %vho Arthur Murray Studio 833, 7 East 43rd 

the girls so "crazy over him"? Was it 8iven personal lessons to tlie dancing J'treet, ^ew \ork City. 

lus dancing? Well, I'd find out! instructors of the Naval Academy. That " TL" - " - - - r "I- "T 

. T ... sounded promising. And it certainly was , t ' " ."l^****^!,' 

So, later in the evening, I cornered him ^grth investigation— since I risked 7 E«.t 43rd Street, New York City, 

in the smoking room. Dejectedly, I ap- nothing To prove that I can learn to dance at home 

proached. "After seeing you dance," I "t;,, i ,„nt all the wnv »o Mew Vnrk '"ten days you may send the FIVE FREE 

began. "I think I understand why the for the Le free lessoLTff^^^^^ In^ short LESSO.VS. I enclose 10c (stamps or coin) to 

idrls can'l see me But thev don't have 1° ^"p,"^*^ "^'^ lessons onerea. in a snori p^y for the postage, printing, etc. You are 

guis ton » ice me. out iiiey aon i nave t.,nie they came. I was amazed at the to nclude free ^he Short Cut to Popu- 

danang teachers on warships, do they? ease of this method. For I learned, right larity. " 

1 nen now o„ t^jje ^ gjjjp_ j^^^,, ^^^^ — 1^^^ 1^^^ 

Laughingly, he overlooked my gentle confidence while dancing — how to handle Name 

sarcasm. "No, Buddy, you're right. myself gracefully at all times. 

They don't! But you can go to Arthur "Buddy, it was a cinch — that's the Address 

Murray. And if you can't go to Arthur word all right. And I did it all — right on 

Murray, he will come lo you!" the boat — without music or partner. City State 
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Vo\i CAT%, pl^v tKe 

HAWAIIAN GUITAR 

j\ist like tKc HawAiiaivs/ 



Play all the latest hits Just aa the Hawaliana do. Be the 

most popular member of your set, a happy crowd always 
around you, everybody enjoying and admiring your 
playing. Get in on all the good times. Entertain your 
friends — or play professionally. We will help you. 

Native Hawaiian 
expert direct* yoa 

You get expert instruc- 
tion, directed by a world- 
famous player and teach- 
er. Prof. Walter Kolomo- 
ku. He quickly reveala 
to you the secrets of thia 
fascinating instrument. 

Complete 
CoaserraCery Coarse 

You get 52 complete printed lessons. 
N'nthinsis omitted. Pictures explain 
every move. And no matter how 
little you know about music when you begin, no matter if you 
l>ave never touched a musical instrument, you can positively 
learn to play by our plain, easy picture method. You are 
■ure to learn! What we can do for others we can do for you. 
51,000 successful students. This record assures your success. 

Learn at home in tpare time 

Study In spare time — in absolute privacy — vohen yon like— ' 
OS long as you like. Even if you don't know one note from 
another, our method is so simple you begin a piece yous first 
lesson. In half an hour you can play it I 

Only 4 motions to learn 

Then you can play any music — popular songs, classical, old- 
time melodies, native Hawaiian airs — or real jazz — separately 
ov with accompaniment. You'll never be lonesome afteV 
you learn to play on this beautiful Hawaiian Guitar. 




GIVEN 



when you 
enroll— 

$i8to$ao 
Hawaiian Guitar 

With Genuine Seed Grain Fabrikoid Cover 
and Complete Playing Out/it 

Reliable retailers ask tl8 to 120 for a similar instrument 
and outfit without the fine Fabrikoid Case, which alone is 
valued at $3 50. Yet you receive this sweet-toned splendidly 
built Hawaiian Guitar, case and entire playing outfit, in- 
cluding picks, steel playing bar, tuning pipe, etc, %vlthout one 
penny of expense, as soon as you enroll. 

Pay as yon play 

We make It easy for you. Start any time with a small 
first payment — then pay while learning. It comes 
to only a few cents per lesson. And bear in mind: 
Your only investment is the cost of the course 
— we furnish everything else. 
Vm?l? illustrated book, "The 

fT' Romance and Enchantment of 
Hawaii — Its Music and I Is Pea fie." A book 
you will want to keep. You won t lay It 
down until you have read it from cover 
to cover. Send for your copy today. 



OTHER 1 Tenor Banjo, Violin, TIpla, Tenor 
COURSESJ Guitar, Ukolele. Banjo Ukolele- 
well-kDowo lutroeion. 

FIRST HAWAIIAN CONSERVATORY 

Of MUSIC, Inc. 
9th Floor Woolnorlh Bldic 
Dept. 648, New York, N . Y. 
Awfrov^d as a Correspondence 
Sdiool Under the Lawt of the 
Stale of New York. 
Member of National Home Stodr 
Council. 

Send Thia Coupon for Liberal Ofter! 

rmST HAWAIIAN CONSERVATORY OF MUSIC, Inc. 

•th Fl., Woolworth BIdg., Dept. 548, New York, N. Y. 

Pleaee send fall inforniiitlon ebont yoar 62-leseon Hawaiian 6uitar Course. I 
■a not oblisated to eoroU unless 1 want to. 

I^ame 




AtWashington, D. C— 
a typical Davey squad 



Address, 
aty 




Young outdoor 
men wanted 




InterestinK, vigorous outdoor work in a growing organization 
where merit wins advancement. Good starting wages. Per- 
manent positions and a real future for men who make good. 
Our present field force of Davey Tree Experts cannot meet 
the increasing demand. So we are selecting now, to enter our 
employ, a few sturdy, clean young men, thorough Americans, 
single, between 20 and 30 years old, free to travel, indus- 
trious, with good practical education, and able to give good 
references. Write for qualification blank to serve in place of 
personal interview. The Davey Tree Ez];>ert Co., Inc., 125 
Federal Bldg., Kent, Ohio. 




TradeSchool 



Laara Auto Mechanic Auto Electrical. Battery, 
Machine, Electrical, Radio Mech aoic, Tiliiif, 
Bricklarinc. PlaHcrins, Plumbint. Weldinc 
Drawini, Eatimaling. Show Card, Sicn Paintinc 
Window £>rcMinj, Fine And Commercial Aft. 

Write for Ctualog SO. 
BROOKLYN ENGINEERING INSTITUTE 

(Operated by Bedford Br. Y. M. C. A.) 
1125 Bedford Ave. BtooUyn. New York Citv. 



OV CAN OIL PAINT 



«... . 



GOn. POSITIONS 

OS TO ^75 WEEKLY 



J Prohibition Inv. 
) R. P. D. Carrier 
) Special Agent 
( inv est! gator) 
) CityMsU Cairier 
) Heat Inspector 
) P. O. Clerk 
) File Clerk 
) General Clerk 
) Ifatron 



< ) St. 
( ) U. 
( ) Ch 



State. 



) Steno-TypiBt 
) Immigrant Inspector! 
) Seamatrees r 
) Aaditor 
Steno- Secretary 

~ S. Border Patrol 
C h a u ff ear •Carriar 
) Watchman 
) Skilled Laborer 
j PoBtmaster 
) TypiBt 

OZMENT INSTRUCTION BUREAU. Ill Areade 
Bids., St. Louie. Mo. Send me KREK particulars How 
To Qualify for poeitJona marked "X". Salaries, loca- 
tions, opportunitlea, etc. ALI SENT FREE. 

NAME 

ADDRESS 



Cl 
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Newj Easier 
Way to a "better Job 




MOVIES 

at Home 




Now, for the first time, an easier, quicker, surer way 
to make more money, by learning Electricity at homef 
Actual motion pictures — thousands of feet of film which we 
send you — explain every vital point in this complete course — show 
you how to do the work, train you for a better job and bigger pay. 

By this amazing new method you learn easily and thoroughly. 
Motion picture close-ups, of all kinds of electrical machinery 
in operation, remarkable animated diagrams show you in detail 
the action of electrical energy. For years educators have planned 
to use this method, but were blocked by mechanical difficulties. 

Our films bring the great laboratories to your home. You get belter than 
Classroom instruction. You can stop the film at any point— examine any pic- 
ture or diagram as a "still." It's just like having one of our engineers at your 
side, to make everything plain. You can go over and over any point at will.' 

Motion Pictures Make Everything Clear 



DeVry Motion Picture 
Projector Furnished 
No Extra Cost 

A Standard Model DeVry School 
Projector for motion pictures is sup- 
plifd for use in the course at no 
additional cost. The munufacturer 
prices these machines singly at $75. 

The DeVry projector is used in 
more schools, coilenes and universi- 
ties than nil other makes combined. 
Simple and easy to operate in 
the home, with ordinary light 
connection;withfarm lightin;{ 
equipment or auto battery. 



For the first time 
in any home study 
course, you get 
the advantage of 
mt-thods rapidly 
being adopted by 
I e ailing resident 




schools, training 
YOU for the 
Belter Job with 
Bigger Pay. 



"One picture is worth 10,000 words," says an Oriental proverb. Electricity is a 
constantly moving force; it travels thousands of miles a 
second. Here, in animated slow motion diagrams and 
pictures, you see how it works and is controlled. 

Our instruction is real, live, fascinating. No need to fear 
dry text-book matter. You prepare youiself for the big pay 
jobs electricity offers those who know how to control its force. 

With the help of such practical engineers and educators as 

Bruce A. Rogers. M.S., Western Electric Co., J. A. Shimek, 

M. E., E. E. Engineer DeVry Corporation; A. P. Hollis, for- 

merlyDirector Visual Education University of North Dakota: 

F. S Wythe, Director Neighborhood Motion Picture School 
Filin Service, and W. N. Littlewood, formerly instructor Uni- 
versity of Wisconsin, who will have personal charge of your 
training, you will soon be ready for big pay jobs in Aviation 
Electricity, Radio.Swiichboara Work, Sub-Station and Power 
Plant Operation, Automotive Electricity, Wiring, Contract^ 
tHg, Merchandising, Etc. 



What a Practicing Engineer 
Says of Our Training 

Charles L. Fitz, M. E., E. E., a practicing engineer, formerly 
associated with Steinmetz of General Electric, says: 

"I am amazed at how clearly and simply you explain the 
facts about electricity and electrical work. You show the 
principles in these motion pictures and animated diagrams 
oetter than we can even in the laboratory. 

"The points are so much easier to grasp than by the 
usual methods of instruction that the student must make 
quicker, surer progress. Your -whole course seems to me 
by far the best method of getting thorough preparatioa 
for practical elecuical work." 



Qhe NATIONAL SCHOOL of 

VISUAL(i) EDUCATION 



' nhe Film Wiy to 3igger Pay ' 



I 
I 
I 
I 
I 
I 
I 



Here's Our Promise to Help You 
Get a Better Job 

This NEW METHOD OF TRAINING by motion picture! 
is practical, easy, complete and fits you to hold down a better 
job. Our EMPLOYMENT DEPARTMENT will help you 
locate one of these better jobs— you receive this pledge /« 
writing immediately upon enrollment: 

"When you graduate from your complete Course in Elec- 
tricity, you must be convinced tliat you have received the 
training and employment service necessary to obtain a 
better position than you now have. 

Or, we will refund your tuition, provided you give notice 
within 30 days after forwarding final examination papers." 

Notice, we do not say, "take a chance with our new method 
of training." There is no chance. We have to give you what 
we say we will, or refund your money. 

DRAFTING SET GIVEN. We supply our students as a part of 
their course, not only with Instruction in drafting, but also with a 
complete professional drafting outfit consisting of 18 pieces. 

Three Lessons and Our New Book FREE 

Send the coupon now and we.will give you, absolutely free, three 
lessons, showing exactly how motion pictures are used in this train- 
inp. Get our new book."The Film Way to Bigger Pay in Elec- 
tricity." Fully illustrated. Shows how we train you for the bigger 
pay jobs. Sent Free. 

Remember, action means advancement. Dreamers never arrive. 
Be a doer, and get what you want. Send the coupon now. 

NATIONAL SCHOOL OF VISUAL EDUCATION 
l>ept. 10 H 537 S. Dearborn St., Chicago, 111. 
Gentlemeti: Without obligation to me, please send the free lessons 
and your book, "The Film Way to Bigger Pay in Electricity." 



Name... . 

St.orR. F.D.. 
City, State.... 
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BOOKS SENT FREE! 




Ouly fifteen minutes a day with these WON- 
DKk ISOOKS will prepare you for a good 
Draftlni; jol) In less than a year! Mechanic:il 
, and Architectural Draltiug from simple 

For RfininnfirS straight lines to important, complex plans, a 
■ wi step at a time! BuUt especially for beginners, 

for men with only grammar schooling. Draft- 
ing room practice plus engineering made easy 
and clear! 



Written so you can 
understand every 
word, by 18 famous 
Engineers and Ar- 
chitects. Deluxe, 
flexible binding. 
1750 pages. 1050 
blue prints, charts 
and diagrams. Prepare! 
^ou for a good Drafting 
Job in meclianical or 
architectural lines. Sent 
for 15 days' free use. if 
you mail coupon imme* 
diately. 



Big Field — Big Demand — Big Pay! 

Competent Draftsmen are urgently needed right now in all 
building and manufacturing lines at $oO to $100 a weelc. 
That's just the beginning — for drafUmen AoM the txtt chuncet 
lor adtancfmentf Pleasant, fascinating work, easy to learn 
and do. Learn quirk with these books — send coupon for a 
•et FREE, and aee for yourseUI 




IT A year's Consulting Membership in ihe 
II American Technical Society now given 
free to all readers of this famous Cyclo- 
pedia of Drafting. Many say that's 
porth more than cost of books. 

Aiii*rleaii T*cliiileal Soetvty 

Dapl. D-719, S8th « Drassl A**., Chlcaco> 



ModernAmericanHomesfVSXX 



A^^tof vt*'' _J American T»ehnlealJSoclaty 

Dttpt. D-719. 58tli & Or«x»l Ava., Chleage 

Bead for 15 days' free um 4-voluroe »ct of DRAFTIXG. In return for 
mailincthia coupon promptly Mnd nbaoiutcly FREE " Afodwn Arnerican 
Hornet," 113 plates, exteriors, interiore and plans. I will pay the few 
cents delirery eharces. If I wish I may return books iu 15 days and owe you nothinc. 
But if I prefer to keep them I wilt send 91.80 after 15 days, tn«n 92.00 a month until 
$14.80 (speoiai rwluoed price) is paid. 

Name 

Address 

Employed by 

Address 



Engineering 



Course for men of ambition 
and limited time. Over 5000 
men trained. Condensed 
course In Theoretical 
and Practical Elec- 
trical Engineering In- 
cluding the closely 
ri'lated subjects of 
Mathematics and 
Mechanical Drawing. 




Students construct motors. In- 
stall wiring, test electrical 
machinery. Course designed to 
be completed In one 
college year. Prepare 
for your profeuion ia 
tho most interesting 
city in the world. 
Est. 1893. Catalog 
on request. 



Bliss Electrical School 

120 Talioma Ave.. Washington. D. C. 



Learn WATCH REPAIRING 




Vou can learn by our modern and original systf m 
of instruction every part of tlie Watch Repairing 
Trade at home as good or better than at a shop. 
You can earn money while learninj; and secure a 
well payine position or start in business after com- 
pletine our course ol Instruction. Gooil watch 
repairers are always in demand and earn from 
$50 to |7S per weelt. For particulars apply to the 
Wisconsin Sclioei of Watcli Ropairina; 
166Ma*on St.. MILWAUKEE. WIS. 




Dignified professional field. Call for doctors every- 
where. Rfake JSOOO to $15,000 a year. Course only 
2 years at best known College of Chiropody in Amer- 
ica equips you for practice. ISth year. You are 
ready to enter with 4 years high school or 
equivalent. Largest foot clinic in world 
— large faculty physicians, surgeons, chi- 
ropodists — study in Chicago — you can 
earn while you learn. Write for catalog. 
No obligation. Dept. 711. 

ILLINOIS COLLEGE OF CHIROPODY 
1327 North Clark Street Chicago 
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Eam^75toMOOaWeek 
as AUTO MECHAMIC- 



Learn Easily in 8 Weelis 




Earn 
While 
You 

Learn 



you iiii 
spare 
ti nil- 
Work." 

c.ir.p. 



on Real Machinery— 



No Dry Books 
^ No Lectures 

Eight short weeks of pleasant, fascinating, practical auto work in my 
big shops — and then a real job paying $75.00 to $100.00 a week! You 
can step right out of low pay, long hours, and no future into the job of 
a high-salaried auto mechanic. Everywhere jobs are waiting for men 
trained as I train them. Change the whole course of your life in 8 
weeks! 

Employment Dept. 



Come to my shops. I will make you a mechanic able to handle 
the hardest auto jobs quickly and easily. I'll teach you to know 
autos inside out. You don't need education. You don't need 
previous experience. All you need is ambition. You learn by 
doing — by working on actual cars with real tools. This is not a 
correspondence course. 




I'll Pay Your 
R. R. Fare 

Clyde H. Pratt 
President 



Short Cut to Big Pay 

Learn how easy it Is to get a steady, big- 
pay job In the great auto field. Learn 
what other fellows like you have done with 
CLEVELAND Auto Training. 

Mail Coupon for Booh 

OLEVELANTI 

AUTO SCHOOLS 

I8IS E. 24th St., 
Cleveland, Ohio I 



f — 

{Clyde H. Pratt. Pres., 
•CLEVELAND AUTO SCHOOLS, 
'l815 E. 24th St.. Dept.B-11. Cleveland. O.l 

iPleue mend me FREE BOOK on Auto Merhanio. and detaili 
|Of spare-time work and Employment Uelp. 

iNatne 

{Address 

I 



City Stot*. 



Cl 
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Half a Million People 

have learned musk this easy way 




fasyasArH'C 



YES, half a million delighted men and women 
all over the world have learned music this 
quick, easy way. 

Half a million — 500,000 — what a gigantic 
orchestra they would make! Some are playing on 
the stage, others in orchestras, and many thousands 
are daily enjoying the pleasure and popularity of 
being able to play some instrument. 

Surely this is convincing proof of the success of 
the new, modem method perfected by the U. S. 
School of Music ! And what these people have done, 
YOU, too, can do! 

Many of this half million didn't know one note 
from another — others had never touched an instru- 
ment — yet in half the usual time they learned to 
play their favorite instrument. Best of all, they 
foimd learning music amazingly easy. No monot- 
onous hours of exercises — ^no tedious scales — no 
expensive teachers. This simphfied method made 
learning music as easy as A-B-C ! 

It is like a fascinating 
game. From the very start 
you are playing real tunes 
perfectly by note. You 
simply can't go wrong, for 
every step, from beginning 
to end, is right before 
your eyes in print and 
picture. First you are 
told how to do a thing, then 
a picture shows you how, 
then you do it yourself 
and hear it. And almost 
before you know it, you 
are playing your favorite 
pieces — jazz, ballads, clas- 
sics. No private teacher 
could make it clearer. 



What Instrument 
for You? 



Hawaiian 

Steel 

Guitar 
Drums and 

Traps 
Mandolin 
Sight 

Sintfintt 
Trombone 



Piano 
Orftan 
Violin 
Clarinet 
Flute 
Harp 
Cornet 
'Cello 
Guitar 

Ukulele Piano 
Saxophone Accordion 
Piccolo 

Banjo (Plectrum, 5- 

String or Tenor) 
Voice and S pcech Cuitu re 
Automatic 
Finger Control 
♦ * * 

Also for Advanced Pian- 
ists a special Course In- 
cluding 24 famous clas- 
sics ... a distinctive 
addition to any pianist's 
repertoire. 



Little theory — plenty ofaccomplishment. That's 
why students of the U. S. School of Music get 
ahead twice as fast — three times as fast as those who 
study old-fashioned, plodding methods. 

You don't need any special "talent". Many of the half 
million who have already become accomplished players never 
dreamed they possessed musical ability. They only wanted to 
play some instrument — just like you — and they found they 
eotUd quickly learn how this easy way. Just a little of your 
spare time each day is needed — and you enjoy every minute of 
it. The cost is surprisingly low — averaging only a few centa 
a day — and the price is the same for whatever instrument you 
choose. And remember you are studying right in your own 
home — without paying big fees to private teachers. 

Don't miss any more good times! Learn now to play your 
favorite instrument and surprise all your friends. Change 
from a wallflower to the center of attraction. Music is the best 
thing to offer at a party — musicians are invited everywhere. 
Enjoy the popularity you have been missing. Get your share 
of the musician's pleasure and profit! Start now! 

Free Booklet and Demonstration Lesson 

If you are in earnest about wanting to join the crowd of 
entertainers and be a "big hit" at any party — if you really do 
want to play your favorite instrument, to become a performer 
whose services will be in demand — fill out and mail the con- 
venient coupon asking for our Free Booklet and Free Demon- 
stration Lesaon. These oxpluin our wonderful method fully and 
show you how easily and quickly you can learn to play at little 
expense. Instruments are supplied when needed — cash or 
credit, U. S. School of Music, 710 Brunswick Bldg., New 
York City. 



U. S. School of Music. 

710 Brunswick Bldg., New York City 

Please send me your free book, "Music Lessons In Your Own 
Home," with introduction by Dr. Frank Crane, Free Demonstration 
Lesson, and particulars of your easy payment plan. I am inter- 
ested in the following course: — 

Have you above Instrument? 

Name 

(Please Write Plainly) 

Address 

City State 
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lOS ANGELES 




FREE Employment Service! 

There are more calls for "National-Trained-EIec- 
trical-Men" than we can supply. Jobs are open now 
paying $50 and up a week — but you must first get 
the right training. Get it at National — a world- 
famous institution with a quarter century record of 
success in training big pay men. 

All These Advantages: 

1. Unlimited Training Until Competent. 

2. Free Employment and Welfare Service. 

3. Million Dollar Training Shops. 

4. Personal,Individual Training Guaranteed. 

5. You actually perform work that employ- 
ers pay big money for. 

6. Official Diploma 
and certified rec- 
ord of work per- 
formed. 

7. Unexcelledtrain- 
ing; 32 instruc- 
tors. 



YOUR 
OppOfrtunityf 



This Big, Free 
Book Shows You 
How to Quickly 
Make BIG PAY 



EE 



Read how National In- 
sures your Burcess. Send 
for this free Electrical cat- 
alog—Illustrated by actual 
photos of students training 
under Instructors on a half 
million dollars' worth of new 
electrical equipment. Mall 
coupon now. 




ational 

Electrical School 



Dept. 523. 4006 Flftueroa St., 
Los Anfieles, California. 

Send me your big free Illustrated catalog of Electrical Op- 
portunities. 



Xame 

Address . 

Age City State. 



PREPARE FOR AN 



CAREJ 




••thru the only art school operated 
as a department of a large art or- 
ganization, who have actually pro- 
duced over a quarter million draw- 
ings for leading advertisers. Where 
else can you get so wide an experi- 
ence? Home study instruction. 
Write for illustrated book telling of 
our successful students. 

mEYER BOTH COMPANY 

Michigan Ave, at 20th St. Dept.! 6. Chicago, IIL 



Wonderful, new device, Rtildes your hand: correct your writliis 
In few days. BIr improvement in three hours. No failures. Coin- 
plet« outline FREE. Perfect Penman.'ihlp Inst. D-34. St. LoillB.Mo. 

ILLINOIS COLLEGE of PHOTOGRAPHY 

Prepares you In from 6 to 8 months to cam $200 to $500 a montb as 
a photographer or photo-engraver. Thorough practical training. 
Expenses low. Constant demand for our graduates. 35th year. 
Enrolllmmcdlately. Free catalog. Bo«4108, ElBngliain, llllnol*. 

its ©Mse aj\d 6ire 

You can be quickly cured If you stammer. Send 10 cents coin, 
or stamps, for 288 page cloth bound book on Stammering and 
Stuttenug. It tcll.i how I cured myself u ft er H tarn merino and 
Stuttering for 20 years. BENJAMIN N.BOGUE 
lllia Bogua Building, 1147 N. III. St. Indianapolis 




Hotel I 
Positions Open! 



HOTKLS. rcstaurant.s. clul)."!. :i|i:i,-tiiu'iit,^. hospitals, Inslltuliuus, 
schools and colleges everywhere need trained men and women. 
Over 70.000 hlgh-cla-ss positions p:iy inc S2.500 to $10,000 a year open 
annually In the hotels of the United States. Nearly one and three- 
quarter t)llllon.s of dollars' worth of NEW IIOTEI-S. CI.TJHS AND 
INSTITUTIONS being built this year will need over 200,000 trained 
men and women. Hotels start you at salarle.s up to S-'l.SOO a year, 
with living usually Included. At any time there are over 1.000 hota 
positions open. 

Previous Experience Unnecessary 

You can have one of these fascinating, big-pay positions. TTiru 
our Slmpllfled Study Plan we give you the valuable knowledge that 

it has takm» Borne of the moet eurceiiaful liot«l men years to obtain. Ac« ia no 
olMtacle — rotinc and old alike haTe enual clianre for eiicceee. Pas t Mp^rianaa abao- 
lut«iy unneceeeary, A common school education is all yoa need. 

We train you in your spare time and put you in touch with bi< opportonillsa. AD cf 
your traininc under the personal superyinion of CiifTord Lewis, Manacini ConsulCaQft 
lor oyer 32S hotels thruout the United States. Our student* smployed by 



hotels eyerywhere. 

Send coupon today for Free Book. " Your Big OrporlunHu." showing how we e«n Uaia 
you for one of these pplcndid poeitions and eiptainiiic our Money-Back Acreemwit. 



FREE BOOK COUPON- 



I LEWIS HOTEL TRAINING SCHOOLS. 
' Room BA-385, Washington, D. C. 

I Send me without obllgatloD the Free Dock "Tovr Bit OppodialtT.' 



ilerial 
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"How can I get into Aviation?'* 





Walter Hiuton 



The man who Is ready to help 
YOU get into Aviation is tlie 
man who haa/our times been one 
of the world's outstanding llyers. 
Walter Ilinton w:ih pilot of the 
laraous NC-4, first plane to fly 
the Atlantic; he piloted the flrct 
plane from North to .South 
America: he was tirst to fly to 
the headwaters of the Amazon; 
he was the hero of the runaway 
Navy balloon that was swept 
halfway to the North Pole. }»ut 
In addition to being an explorer, 

Eioueer and aviator, Hinton also 
k« the rare ftbility to trach cthrrt tlie 
knowledce be has gained. During the 
War lie was a erack flying instructor for 
the Navy. Today — with a courpe tliat 
eipert* agree is the mr>Bt complete and 
practical ever produced--Hinton is train- 
log koen-sighted men fur the big-Pay ioba 
in Aviation. The FREE Book below 
i s YOUR first step to Success. Take this 
step — send for this book — MOWl 

FREE BooW 



Tells YOU Hew to Start 



Read this Answer from 

AWbrld Famous 
Ixans-Atlantic Pilot 

VIATION is waiting for no one! Too many millions of capital are alreaily invested — the 
demand for air service of eter]! kind is increasing too fast. Aviation demands men w ho 
KNOW. Men who can DO. Men who can step into the real jobs and command the real 
salaries. Plane production today is ten times what it was a year ago. And a year from 
now it will be twenty times what it it today! Landing fields, municipal airports, plane and 
etiuipment factories, air mail and passenger lines, service and sales organizations — all are 
leaping ahead in the fastest, most amazing development that any industry has ever known. 
In such racing, feverish activity, where is there any room for a man who has nothing to offer? 
An cmpt.v pocketbook is no drawback — but Aviation has no place, no patience, no time for 
empty hands or empty heads! Aviation is taking off for the greatest non-stop flight in 
history — and the men who will go along and climb to the top are the men with a foundation 
of FACTS under them. 



Yon Don*t Hare to Fly; 
40 Different Jobs On 
the Croond PAT BIG Toot 

To succeed In Aviation — make BIG MONEY 
— you need not necessarily be a pilot. There 
must be many thousands of pilots, certainly. 
But for every plane that flies, there's an Im- 
mediate need for trained men In more than 
forty different Important Jobs on the ground. 
Construction, motor and ln.strument experts — 
airport managers, service foremen, salesmen — 
all make real money. Some of them even 
bigger pay than pilots earn. But every last 
one of them must have the FACTS. Today's 
problem — YOUR problem — is to LEARN 
Aviation Quick, And right there ts where 
Walter Hinton is achieving the biggest success 
of hU career. 



Get Tonr Groand Work NOW 
Right at Home — Hinton 
Is Ready to Train Yon 

YOU can train at home In spare-time for the 
best paid Jobs In the Industry. Illnton's 
proved course starts you at the beginning, 
trains you fast. You get all the facts about 
construction, rigging, motors, repairs, Instru- 
ments, theory of flight, navigation, commercial 
Aviation — facts that cverj/ man must have to 
intelligently and profltahly fill AXY Job in tl-e 
Industry. With this Institute's training you'll 
have your foundation, your start, for real ac- 
complishment. .SerloiM-mlnded — air-minded 
— men are reading and acting on the Free Book 
shown below. YOU should have a copy tool 
Send the coupon NOW. 

S. A. 




Aviation Institttte of U. 

Walter Hliiton« PresiOent 

III5 Connecticut Ave., Washington, D. C. 



^^lA^^^ ■ |Rwsh back to Washington QuJcJi 



Name. 




Walter Hinton, Pres. 1 
Aviation Institute of V. S. A. 

1115 Connecticut Ave., WashlnHton, D. C. 

Please send me at once your FREE Book "Rich Rewards 
Aviation" showing how / can get Into this tremendous field. 



"^1 



11 I 



.Age. 



.State. 



J 
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Bring the romantic, enchanting, en- 
trancing and melodious strains of the 
great instrument of the Hawaiian Is- 
lands into your s<iul. Become popular and 
successful. Tliis short cut method of Imine 
instruction cnahlrs you to (niirkly master 
ll:iw:iii:ui Cuitiir so you will play as well 
as Native Hawaiiaiis. 

Our staff of Hawaiian Instructors liave 
perfected a nietli<«l of teachini;, so simple, 

' I i! without tnuaii-iil know If-tlvt*. yo\i qiiirkly lo.irn 

re:U iiiiinir from notfi*. SImpI* as iMrnl 
>our ABC*a And it will not b<> lone Drfore 
> \vtil play lat«9t Broadwny hit*. 

Only four •Impts motions to loarn. 

You will then plfty any toiiflio, whether it 
l>t5 popular, dunce ur clHssirAl. Almost from 
firstleuon.youplay loTeiunss like Aloha Oc. 

To help you get started, we furnish with- 
out extra rhnree when you enroll as ii ftu- 
dent, a beautiful, full t4>ne, Kenuine $18.00 
Hawaiian Ouitar. Only 1,000 free instruments 
^ivcn away; if you want to get in on this offor, 

write for particulars at once — you must act quiclity. 

New Invention — 
Kno-All-Chart 

QUIC KLY TEACHES 
YOU HOW TO PLAY 

1 he newest Invention of 
our Hawaiian Instructor. 

which is excluslvel.v usctl by 
U3 and which we call the 
"Kno - All - Chart," 
quicklv t.e.Tclies ynn how to play and read notes. So 
simple is this dev ice that anyone can understand it and 
begin to play Immediately. 






Picture Method Easy 



j Your Way to 
I Popularity and 
ISuccess 



We do iu)t (lepeiiU upon our 
printe<l instructions alone for 
your success a.s a stu<lent. hnX we 
iilso supply you with many nic- 
tures of our professors' playini; 
This enables you to imitate the 
pictures. Isn't this easy? 

Phonograph Records Given 

\3 an additinimi guide, we nlso fiiniiBh you witli phonotraph 
r«oord« "f "'if Hiiwaiinn inntrnctor*« own plnyiiK 'if thr piece 
y<iu nr* lertrninc ThLi prnctically hringH our pr-»f*^(t»orB from 
i r (il'itiio to your own home and enableR yfu to Hfl^-n tn 
.•ir pI.-iviiiK ju"! a« if ttiey were actimlly in front of you. 

Genuine $18.00 Hawaiian Guitar Given 

Enroll a« a atud«nt. and serurv a brnutiful 
full lone, rt-nuine $18.00 Hawaiian Guitar. 
Wo also furniiih every bit of equipment »o 
is never neccBaary for you to npend an 
extra penny. When you grudun'-'. 
you KPt a baaittlfully •n- 
eravad diploma nrMiaft 



. No formifiiF class to 

wait for. M.irt lit once 
I and inin band wacon 
I of mirreot" and pop- 

iil:iMty. Do it through 
1 Hrtunimn Guitar. 
I Sand fortraaFlratLaaaon 
I and Book. So positive are we^ 

I will l»eronu' one of « 
id"iiti. that if you writ* at fnire. 
Iwc will fcnd you ffrattt our first les- 
|son which will enable you to B>ee juat 
irhat you can expect when you 
■ enroll. You will also rereive our 
Ibfc book of full pnrtirnliirn. Writ^ fur j 
ur ri>i(y utid froo leaaon tod:iy. 

' •'o'nc.'* Hawaiian Studio No. 52108 

of New York Acadamy of Mualc, 
100 Fifth Ava.. N«w York. N. Y. 



;)!■") 

(Ml six months* free 
sarvica mid (■.»n!«ijl- 
■ -• Ion. Sf iid fur fn-o 
partir ulara 
now. 



HAWAIIAN STUDIO No. S2108 
of New York Academy of Music 
100 Fifth Avenue, New York, N. Y. 

Please rush your book, " How to Leam Hawaiian 
Guit.-ir," and my flrst free lesson. Also reserve a Ha- 
waiian Guitar for me without extra charge. ThLs obli- 
gates me In no way whatever. 

Xarae 

Address 

City State 



»25<>! 5«»?''' »2!« 



Haven't you often wlsliLd that you could draw cartoons: 
lllusli'Ute some idea, sUctcli some pretty face, etc.? 
You can do all of these things. One of America's 
most famous Cartuouists and llluatrators has de« 
veloped a great, simple system for success in all 
branches of Commercial Art. This system bas 
revolutionized the entire theory of drawing. It 
means that drawing can be as easy for you as 
writing — much simpler than learning 
shorthand, bookkeeping or typewriting. 
We are now placing this original system 
(or learning Drawing, Art and Cartooning, 
consisting of 34 lessons with over 500 Illustrations, 
within reach of every one. If you will devote a fevr 
hours each week to the Course WE ABSOLUTELY 
GUARANTKE that you will learn to draw and 
draw well before you have half llnlshed the Course. 
If we fail to make this claim good, ne will refund 
every cent paid us. By eliminating a larKe offlce 
force for answering correspondence, expen.sive cat- 
aloes, etc., we are enabled to make a price of S2.98, 
the cheapest price ever known for a high-grade, 
home study course. Many have sent us letters sim- 
ilar to that of Rob't P. Davis of Detroit, who wrote: 
"I can't see how you ask so little. It Is more than 
I expected." Learn to draw. It la a big asset, 
no matter what field you are in. 



Send No Money 

Just order the course and ttO Oft 
on arrival pay po.stman ^Ab^O 
plus a few cents postage, payment in full 
for the entire Course and Drawing Outfit. 
If not entirely satlslled. return within five 
daysand we will Refund Money. Address : 

LEDERER SCHOOL of DRAWING, DepI 

(irilcr.s friiiM nut-i.lc the C.s. A 



If 7oa order the course at 
once, we will include s 
drmwinir outfit, consietinc 
of artist's pencils, pens. 

Eaper, erasers, thumb 
icks. etc., enabling you 

to ffo to work without any 
additional cost. 



124-6, Chattanooga, Tenn. 

ic payable S^j.J^ ca.^h uuh order^ 



Lea^rzl 



Send Toor name and addrea* for free I 

aod vital facta aboat Adrertialiiff. Flno oat how we prepare you at homa, in 



I booklet sItIiic Interestinc Infonnatioa 



Soar apare time, for the opportDnttiaa open In thia faacinatinr buaineaa. Prae- 
calwork. Notextbooka. Oldeatabllahedacbool. Sacceasf ol vradoatea eTery- 
where. Jnat the plan ron hare alwaya wanted. Write today. No oblicatioo. 

PAGE-DAVIS SCHOOL OP ADVERTISING 
P»pt. 1357 3601 MIohlKsn Av. Chicago, U.S.A. 



tLARN WATCHMAKING ^, ENGRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of oiir Iowa ttudehta etartad (n a leryamnll way^now <lo* 
inc orer S30.000 a year. Another in Wipeonein. over Si 0.000 \\m 
ftrat year. Day or nicht olasMa. Call or writa for FREE BOOK. 

Chicago School of Watchmaking. Dtpl 4501. 549 W. Randolph St.. CHIMBO 





Write for my free book "Millard's Advanced 
Natural Corrective Course" and a free copy of 
my speech magazine. 10,000 cases successfully treated. 
Est. 24 years. Largest school for stammerers in world. 
MiUardliut. ef Normal SpeecK U17 MiUard Bid*., Milwaukee. Wu. 



Study 




Lincoln did It! Alse thousands ef other ?reat law- 
yers, politicians and busineea men. YOU. too. caa 
become a iawyeror law trained businessman throosia 
home study guided by th*> successful practictoff 
lawyers of our faculty. Writa today for free book. 

AMERICAN CORR„ SCHOOL OP LAW 



HOME 360I MIcMcan Ave„ Dept. 13S7, CMcMO 



ni ^ss 




$30 aUay ^ ) 



To Show My Rain Proof 

FITS-U Caps to Men 

in pay you $30 a day to ■how my marvelous line of rsln-prool Fit»-U Caps. More 
for actiTe workers. With my liberal cummisaion o( $1 00 on ,?very »«le — il • a cinch 
more an hour in spare time. "In two hours," 



to clean up $5.00 or more an Itour in spare time. "In two hours," writes cue succeasful 
sslesmsn. "I made $15.70. It's the rsin-proof and made-to-measure frstnres that fet 
the orders so quick." Uy a secret process, every Fits-U Cap is msde absolutely ram> 
^■■■■■■■■I^H prooll Rsm has no effect on the Fits-U Csp. You coUrat 
■ s 1 mM mM bic commissions in advance. EVERY CAP MADE TO 

I J al ^ -M INDIVIDUAL MEASUREl Many other fast .ellinj numbecas 

* ™ * ' " Men's Felt Hats, Ladies' Hats, Mumers. Ties. etc. Don't 

Wait — Act Now. I'll send clsborote sellini outfit to you 
FREE, Get started immediately. Just send nama and 
address. Postal will do. Write today! 

PITS.U CAP CO., Dept. P.7f, CIHCINWATI, OHIO 



ourFir 



Cl 
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IT'S EASY 
THIS WAY 

Fascinating, 
practi c al 
Bhop work In 
my big school 
fits you. Not 
a correspond- 
ence course. 



LEARN IN 90 DAYS«t 

ON ACTUAL MACHINERY— NO BOOKS 



I'LL PAY YOUR R-R- FARE TO CLEVELAND 



Don't let the world bluff you. Get into electricity — earn $50.00 to 
$150.00 a week — and hold your head as high as the next man. 

You can do it easily by coming to my famous electrical school. In 12 short weeks 
you'll pack in many years of practical knowledge. You work shoulder to shoulder 
with expert instructors on full-sized, moving, whirling motors, generators, batteries, 

No EducaHon or Experience Needed ^AX^llt^^l^^Zl 
No books to read, ^""-^j-ow^^^when you ^ McSweeny 
Us°ten to yo"uTearn ^.'1"" "■S."..*'"'""*','' from trained men get tlie 
by doing. I don't fifwd "to fill « "i-pHy biggest paying jobs. 

care if you can't tell « I'll refund every penny of Jbvery day I refCive 

motor from a hor.e-and- your tuitiou. requests for graduates. 

Employment Department Helps You! 

I help my students ment Department aiiiii»t» 

find spare time Jobs •"y.«'»diiat''" '» loeat* lood 

whilp thpv atfKnH P"»i'">n« after (radiiation. 
wniie HK-y attend JilcSweoiiv trained men are 
achooiB— and my Employ, in demand. 





Earn While You Learn! 




ELECTRICAL 
SCHOOL 



McSWEENY 

Dept. Sl-R Cleveland, Ohio 




Big Illustrated 
Book Sent FREE 

Today, right now, tako 
tlie first tteo uut of tliat 
low pay rut. Mail tiM 
coupon to nie for bic. 
illuRtratcd book on 
ELECTRICITY. Act 
to-day. Get my apecial 
Ilnilrood Fare ojter and 
Remarkable Tuition 
offer. 

Just Mail Coupon! 



J. H. McSweeny, Pres. 
McSweeny Electrical Schools, 
Dept. 5I-R, Cleveland. O. 

Dear Mac.: Witliout oblieation send me a coi 



■ 

! 



- — _ — .™ ...^ . •'«>py of your 

bi« book on ELECTRICITY; also Railroad Fan " 



and dotails of Employment Service. 
Name 



rare offer. 



S Addreae 

■ Town State. 



Sr:J*^i^ Results Quick— Part or Full Time 

Take up poultry raising. It's interesting, healtli- 
luL I'liOi ITAULE. liasy to sell all you can pro- 
fluce at big prlcea. Our new course by Henry M. I.atnon, lormer 
gov't expert, gives short cuts to succesa. Write lor free book, "How 
to Raise Poultry for Profit." 

NATIONAL POULTRY INSTITUTE. Dept. 411-B. Wuhinglon, P. C 



MSw ^m^n^'^kO*" teach yoa b7 mail, or at m 



John 



teach yoa by mail, or at 
school, in spare time. Enor- 
Big future. Inter- 
work. Oldest, foremost school. 
EARN $50 TO S200 WEEKLY 
Vassos, N. Y.. sots C2S for tinsle show eaid. 



•wford.B.C. . says: "Earned {200 while taking eourae, 
nd today for free InformatioD.aamplee and guarantee. 

I DETROIT SCHOOL OF LETTERING 

154 etlmaooAve. Est. 1£99 Detroit, Mich. 




LEARN CARTOONING 

AT HOME DURING SPARE TIME 

with the course th.it has trained HUNDREDS of beginners successfully. The Landon Picture Chart Method 
of teaching ORIGINAL drawing by mail makes cartooning easy to learn. This school is a Member of 
The National Home Study Council. Write today for sample picttire chart to TEST YOUR ABILITY 
and examples of the work of successful students now earning from $50 to $200 and more per week. 

Enclose 6c In stamps and STATE YOUR AGE. 

THE LANDON SCHOOL, 2838 National BIdg., Cleveland, Ohio 



EARNS^ISOAWEEK 
HIS OWN boss/ 



BIG OPPORTUNITIES hUK YUU IIN 
MECHANICAL DENTISTRY 





Kern's Dental Lab. 



Grad. Kern 
writes 

** — jlfv lucerta t> 
due to your ex~ 
cfltrnt training 
ar.d J appTrciatr 
vhat you Kaie 
done for me** 

(Slimed) 
Gfo. Krrn. 



Why waste tlie best years of your life at uncertain ] 
lobs at small my'.' I.earn itiis modern money making 
business and become YOUR OWN Boss. Big 
demand. Age no Uarrier mid no previous exp<Tlence 
required. You learn by doing artual work la rubber 

sn(l cold. Easy trrmn. Individual Inslructlen. Day and nfcht 
echool nrssions. Write NOW for Catalog P. Railroad faro al- 
lowod — no extra charge. 

NEW YORK SCHOOL OF MECHANICAL DENTISTRY 

147 W. 33rd SIrMt NEW YORK 



MAIL COUPON NOW 



5FND FOR 

pREE BOOK 



N. Y. School of Mechanical D«n1t»try 

147 West 33rd Strcvt, New York. 

Yea, Bend me without obliiratlon, your btir freeCatalow P 
on rnvchanical dentiatry, and its wonderful opportu- 
nities. 

Name 

Adtlresa 

City State 
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High School 

Course in 
Two Years! 



Yoa Want to Earn Big Money! 

And you will not be satisfied unless you earn steady pro- 
motion. But are you prepared for the job ahead of you? 
Do you measure up to the standard that insures success? 
For a more responsible position a fairly good education is 
necessary. To write a sensible business letter, to prepare 
estimates, to figure cost and to compute interest, you 
must have a certain amount of preparation. AH this you 
must be able to do before you will earn promotion. 
Many business houses hire no men whose Reneral know- 
ledge is not equal to a hiph school course. Why? Because 
big business refuses to burden itself with men who are 
barred from promotion by the lack of elementary education. 

Can You Qualify for a Better Position 

We have a plan whereby you can. We can give you a com- 
plete but simplified high school course in two years, giving 
you all the essentials that form the foundation of practical 
business. It will prepare you to hold your own where 
competition is keen and exacting. Do not doubt your abili- 
ty, but make up your mind to it and you will soon have 
the requirements that will bring you success and big 
money. YOU CAN DO IT. 

Let us show you how to get on the road to success. 
It will not cost you a single working hour. Write today. 
It costs you nothing but a stamp. 

American School 

Dept. H-771, Drexel Ave. and 58th St., Chicago 



BE A JAZZ MUSIC MASTER 



American School 

Dept. H-774 Orezel Ave. and 58th St., ChicaKO 

Send me full information on the subject checked and bow 
you will help me win success. 



.Architect 

.Building Contractor 
.Automobile Engineer 
.Automobile Repairman 
.Civil Engineer 
.Structural Engineer 
.Business Manager 
.Cert. Public Accountant 
.Accountant and Auditor 
.Bookkeeper 

.Draftsman and Designer 
.Elecrrical Engineer 
.Electric Light & Power 
.General Education 
.Vocational Guidance 



Business Law 

Lawyer 

Machine Shop Practice 

....Mechanical Engineer 

Shop Superintendent 

....Employment Manager 
....Steam Engineer 
... ''"oremanship 
— Sanitary Engineer 
...Surveyor (& Mapping) 
— Telephone Engineer 
— Telegraph Engineer 
, . . . High School Graduate 

Wireless Radio 

....Undecided 



Name , 

Address 




Play Piano By Car 

Play popular sonir hlt^* perfectly. 
Hum tho tuna, play it by ear. No 
t«acher--self-lnstruction. No tedi- 
ous dinjr-donff daily practlce--just 
20 brief, entertaininir leaaooa. 
easily znaatered. 

At Home to Yoar Spare Time 

N-mJ for mi'.K BOOK. Learn many 
8lvl*'8 of basa and Byncopation— 
tfifk fndinca. If lOc. (coin or 
KtampH) is cncloaed, you also re- 
ffive wonderful booklet "How to 
Entertain at /*iano"— and many 
new tricks, stunts, etc. 

Niagara School of Music 
Dept. 295. Nfasara Falls. N. Y. 



for this Fiee Book 



DEVELOP POWER 



AT HOME 

to initiate, persevere, achieve; carry on through life 
your education; earn credit toward a Bachelor degree, by 
using the 450 courses 

Ct)e ?Hntberj3;itp ot Cfitcago 

Gives by Correspondence 

InQOire.^r check the advcrtiscniont to show desire and mail 
to 3J7 fcll's Hall, University of Chicago, Chicago, Illinois. 



I Teach by Mall 

Beffin Today— Write for My FRKE Book. lean makes 
Kotid penman of y<m a t Iminc linrimr 
•ipare time Write for my FRCEBOOK, [ 
''How lo Bsoom* • Good Pontnan.' j 

It contain-s specimens ami t'jrll« iww 
othura mantt*rud penmanship by tho 
Tamblyn System. Your name will b« 
eleKantly written on a card if you ' 
encloae stamp to pay postage Write loday lor bOOK. 

P.W.Tamblyn. 413 RIdco Bids-. Kanaas City. U.S.A 



Att ARTIST 

WE CAN TEAChX 
YOU DRAWING in 



your own home during your 

Bpare time. Twenty-five years of 
auecesaful teaehini; proves our abil- 
ity. Artists receive large salaries. 
Writ* Today for Art Yoar Book 

ROOM No. 2 BmLECHEEKMlCfV 




MEN TO LEARN 

MOTION PICTURE PROJECTION 

A BIG-MONEY PROFESSION— $2,000 TO $4,000 
W« Assist Students to Earn While Learning 
MOVIE OPERATORS SCHOOL 
61 Sproat Street Detroit, Mlchlaan 

TELEGRAPHY 

(MoTM and Wireleaa) and RAILWAY ACCOUNTING. UukM thoroufhiy. Bic 
salaries; sre&t opportunities. Oldest, larseat school. Endaraed by Telecrapb, 
R&Uw&y. Rftdio, and GoTcmnient officials. Eipenaea low — opportunities to earn 
tarce portion. Catalog free. DODGE IWSTITUTC. Jo— St.. Valpar«l»o, %m4 

LEARN WATCHMAKING 

and become independent. We help you secure a position. 
Easy to learn. Send lot FREE CATALOG. 
ST.LOUIS WATCHMftKINC SCHOOL. Deot. S. ST. LOUIS. MO. 




EVERYWEEK. 13 WEEKS 
Yo„rn.tahbcr. ' »lAYEAfL IS CENTS 
know the Pathfinder and yoa will like it--the eyery- 
week news dtjreat from the Nation's Center. Brifftat, I 
interesting, dependable, different— nothing else like I 
It. Washington gossip, politics, science, travel, J 
fun. lota of pictares, instruction, entertainraent. | 
Trial 13 weeks-13 big isnues--only 15 Cent»« I 
or $1 for full year. Send now. Address: \ 

Pathfinder, Dept* 26 Washin^n, D.G. tm 
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AtlasL.Real College 
Instruction In Dmfting 

At One Third the Cost! 



Unquestionably, hundreds of the readers of this magazine have waited and 
hoped to run across just such a message as this. For the Drafting opportunity 
outlined here is altogether unique and without parallel in the educational 
world. The trial lesson and other material offered below bear'convincing proof 
; and may now be obtained without cost simply by mailing the coupon. 

RIGHT AX home:/ 



LOOK here, men. Let's 
understand, one another. 
Just because some of the biggest 
business and professional men in 
America are Chicago Tech 
graduates is no sign that any- 
body- is going to try to get "high- 
brow. " And just because this 
school is over a quarter of a 
century old and so well known 
that students actually come here 
from all over the world — some- 
times spending thousands of 
dollars to learn the things that 
Chicago Tech alone teaclies in a 
plain, simple, understandable 
way — that doesn't mean you 
have to pay a lot of money for 
this practical training. Far 
from it! For now as a part of 
the Chicago Tech new plan you 
may obtain complete home train- 
ing in drafting at a purely 
nominal cost. 

Nearly everyone has heard of 
Chicago Technical College. Here 
over 1,000 men each .year attend 
daj' and evening classes. They 
learn such subjects a.«« practical 
engineering, construction, estimating, designing, 
and above all Drafting. Not out of dry hard-to- 
master text books. Not by a lot of tedious "study." 
But by the wonderful "practice" system developed 

by Chicago Tech. By this method everything is far easier to 
learn because it is interesting. In fact, man after man will tell 
you that learning drafting the quick, sure Chicago Tech way 
is more like playing a fascinating game than anything else. 
It is as different from the mental drudgery that you will find in 

Chicago Technical College 

Dept. M-201 
Extension Department of Drafting, Chicago Tech. Building 

118 E. 26th Street Chicago, III. 

"College. Training-At-Honte" 




ordinary "schooling" as night is from day. .\nd 
now this great training is yours right at home, 
in spare time. 

It is not anticipated that every man who 
would like to be a draftsman will respond to 
this message. Probably not even every man 
who expects some day to study drafting will 
have the ambition and imagination to under- 
stand what the facts announced here can mean 
to liim. But the thinking men. the men who 
are open minded and are willing to examine 
the proofs of a greater success in drafting than 
was ever possible for them before, these are 
the men to whom we earnestly desire to submit 
the plain, unexaggeratci fpcts. .Vmong other 
advantages to men who select this training 
Chicago Tech offers employment service for 
life. A complete professional drawing outfit 
is also supplied. 

If you want to learn drafting the prove<l 
easiest way ... if vou have your eyes on the 
real big jobs paying $.5,000, $7,500, $10,0(J0 
and more a year . . . .vou should have these 
free lessons aud all the other material that the 
coupon will bring. There is no obligation, so 
you should mail the coupon today. 



xOetFree 
\Proof 




I 



Chicatto Technical Colleiie. Dept. M-201 

Extension Department of Drafting, Chicago Tech BIdg., 

118 East 26th Street. Chicago, III. 

Please send me the facts about your new system that enables 
men to master Drafting at home Just as you teach It In your 
regular College. Include your Free Trial Lesson In Drafting. 
This does not obligate me in any way. 



Name. . . 
Address. 



Town State ■ 

( ) If you prefer coming to Chicago for our resident short ; 
course In Drafting, check here. We will be glad to send you • 
our "Blue Book" Xo. 401. which gives full details. - S 
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We Will Train You 
in a Few Months 




Day and Night 
Schools in 
Chicago, Dotroit, 
ClBveland, 
Boston, Phila. 



Tune in WBBM 
(389.4 Meters) 
for MeCarrie 
hour each 
Monday at 
7:30 P. M. 
Central Standard 
Time 




Experts Earn 
Up To 

$125 A WEEK 

as MECHANICAL 
DENTISTS 

We teach you to make rub- 
ber plates, crowns, bridge 
work, metal base dentures, 
etc., for dentists. After 
graduating you are ready 
for a job or can open your 
own laboratory. We assist 
you. 

Big Demand for Men! 

Mechanical Dentistry is the laboratory bench work which 
the dentist turns over to the laboratory worker. Master 
this profession and help meet the demand of 64,000 dentists 
for laboratory work. Every city and every town where 
dentists are located offers work to the mechanical dentist. 
We train you in a few months in day or night school for this 
uncrowded field — no classes — no books — no mechanical ex- 
perience necessary. 

Work Your Way Thru School 

We will help you find a job to meet yoxir expenses while taking 
our training. And we will help you find satisfactory living 
quarters when you arrive. 

Schools located In Chicago, Detroit, Cleveland, 
Boston, Philadelphia. Day and night schools. 

INTERESTING FREE BOOK 

Our illustrated free book on Mechanical Dentistry will 
acquaint you with some surprisingly interesting facts. It tells 
about the thriving profession of Mechanical Dentistry — the 
way to swift and certain success. And it tells about the 
progress of many of our graduates — men who have suc- 
ceeded beyond their expectations, also full details of our 
liberal offers. Mail the coupon and find out more about this 
fascinating opportunity. 

McCarrie SchooS of Mechanical Dentistry 

1338 S. Michigan Ave., Dept. 184, Chicago, ill. 

r------------------^ 

I McCARRIE SCHOOL OF MECHANICAL DENTI STR Y | 

" 1338 S. Michiftan Ave, Dept. 184, Chicago. _ 

I Without cost or obligation, send me your illustrated book on I 

_ Mechanirjil noiitistry. an<l complete information as to my ■ 

I opportunities in dental laboratory work. I 

■ N ■ 

I Name | 

I Address I 




Money — fame — adventure! They all 
await you in Aviation. E.xpcrts who can fly 
— who can design, build and repair airplanes 
and motors, are in big demand everywhere. 
You can make from $76.00 to $500.00 a week 
after thorough training. You may be inter- 
nationally famous in a year! 

Prepare for Big Pay Jobs 

We give you complete and thorough flying 
and ground instructions on modern eqtdp- 
ment such as Travel Air and other new- 
production ships, and on Whirlwind, 
Caminez and other new engines. You'll be 
taught Air Navigation. Meteorology, Aero- 
dynamics. Airplane Construction and Main- 
tenance, Motor Overhaul, Airport Manage- 
ment — and you'll learn to fly by flying with 
expert transport pilots. You'll find yourself 
in a hotbed of aviation activity. You'll see 
all the latest plants zooming and roaring, 
coming and going at our Held. Parks is not 
a corresi)ondence school. 



FREE 

This 
Inspiring Book! 

Send at once for ''Sky- 
ward Ho!" the fre« avia- 
tion boolc that civen facta 
about opportunitiee— 
shows how you can Ket 
into this sreat industry 
that is makinx fortunes 
for many almost over 
nifht. Special offer for 
this month saves you lialf 
the cost — if you write at 
once. 



234.G Mo. 
Theatre BldK* 



ST. LOUIS. MO. 



BE AN OIL EXPERT! 

Trained men needed! Geologists, Drillers. Refiners (Chemists and 
Still Men). Oil Salesmen, earn 2 U) 10 times more than in other flelds. 
Write today! FREE Booklet! Petroleum Engineering University, 
Uept. 230. Fort Wayne. lud. 

piVENJ^ 

High Grade Fine Tone 

VIOLIN, TENOR BANJO. HAWAIIAN GUIT/ 
BANJO, CORNET, UKULELE. BANJO UKULELE,' 

GUITAR OR MANDOLIN 
Wewfll plve you without extra chartfc when yon enroll, any instru- 
ment yuu sf^tect and teach you to play it by our NEW copyriffhted 
easy to learn home-study course. OVtrGOO.OOO men. women, boya 
and Kirls have learned to play by oar simplified method. Cost i.** only 
a few renffl n Hay for lesson**. No other charee. You pay while you 
learn. Instrument and first lessons wmton KRKE trial. Write today, 
CHICAGO CORRESPONDENCE SCMOOL OF MUSIC, INC. 
1632 No. Halsted St., Dept. 712 Chicaeo, III. 



liearit How toBflX 




BOXING 
COURSE 



JIMMY DeFOREST 

Teaches by mail the Same System he 
taught Champion JACK DEIMPSEY 

In 20 weeks, under the System of Jimmy 
UeForest, WORLD'S GREATEST 
TRAINER AND MAKER OF 
CHAMPIONS, you will master the 

firlceless knowledge that made Jack 
)empsey hia millions, and fortunes for a 
host o' other Jimmy DeForest-tralned 
ring stars. Boys who were once rank 
amateurs are t<xlay earning 1>Ir money; 
weaklings have betm made strong, cour- 
ageous; men have learned the art of self-defense. Send today for 
the now famous book, 'THE CiOI.DEN AGE OF BOXING," 
createat book of ita kind ever written; full of valuable information, pbotoa of KTcmt 
ficbt«ra and pupili who became ■uceeaaea OTcr nifht. Encloae lOo to coTer coat of mail- 
lot, etc. WRITE NOW. 

JIMMY DeFOREST BOXING COURSE 

347 Madiaon Avenue. Box 135, New York City 
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Simple Lines Earn Fame and Fortune 



A Few Famous Federal 
Authors 



YOU certainly make your 
money easily," remarked 





the heavy-set publisher. 
"My, such speed," inter- 

E^IH np^'ll^v^M rupted his lady business asso- 
PI^H ciate. "How do you get such 

^ IB ■ •;a^B 3 true likeness in so few lines?" 
" 1^! They had dropped in to pur- 

•^^1 . ^ chase illustrations from the 

^■^1 ^Hky^ ^ young artist whose masterful 
^^^1 ^^^V drawings in magazines and 

H^HkiflH newspap>ers had started him 
on the road to fame. 

"I never thought it was pos- 
sible myself," he replied as he 
added a few telling strokes 
with his brush. "But I liked 
to draw. I knew it was fasci- 
nating and that it offered op- 
portunities. So I decided to 
study. Through proper train- 
ing I have learned to form 
simple lines into finished illus- 
trations." 

,^ _ It was only a short time ago 

-^k' jTW 5 that this young artist filled 

out a coupon like the one be- 
^Bv' "V^ ^""^ mailed it to the Fed- 

HH jgjj^g^ ' h'f M ^^^^ School of Illustrating. 

"And now," he continued, 
"each time 1 make a simple 
stroke with my brush it means 
money in my pocket." 

This story illustrates the 
success of hundreds of Federal 
School graduates. Careful, 
conscientious training by mem- 
bers of our faculty has put 
thousands of students on the 
"Road to Bigger Things." 

Over fifty famous artists 
have contributed lessons and 
drawings exclusively to the 
Federal Course of Illustrating. 
You are undoubtedly ac- 
quainted with the work of 
many of these masters. A few 
of their pictiares api>ear on this 
page. They teach you their 
"tricks of the trade" about 
illustrating, cartooning, letter- 
ing, poster designing, window 
card illustrating, etc. Every 
subject is covered thoroughly. 
No one is competent to give 
instructions in all these 
branches. For this reason each 
subject in the course is covered 
by a famous artist who has made a success in his particular 
field. You profit by their experience. Their instructions 




CMAS.M.ftUSSELt. ^ W.J.WIl.WERDINa 



prepare you for any problem or emergency that may arise. 

If you like to draw, why plod along at some tedious work? 
Opp>ortunities for artists have never been better. Thousands 
are wanted every year by magazines and newspapers that 
spend millions of dollars for illustrations. Drawing is easy 
to learn the " Federal Way." Study at home in your spare 
time. Earn while you learn if you wish. Many students find 
a market for their work after a comparatively short time of 
study. Others earn the price of the course several times 
before they finish. 

Every mail brings news of the success of students. Charles 
Phil Hexom of Decorah, Iowa, writes, " My cover work brings 
from $50.00 to $150.00 per painting." A letter from Sam 
Nash reads, "I sometimes make as high as $30.00 a day doing 
bulletins and have averaged $150.00 a month outside of school 
hours." These are only two typical examples of the success 
that hundreds of young people are enjoying because of 
Federal training. 

If you like to draw, opjxjrtimity lies no further away than 
the lower corner of this page. AVrite your name and address 
on the coup)on and get our free book, "A Road to Bigger 
Things," which is illustrated below. With 
this book we will send our free Vocational 
Art Test to find out your ability. Hun- 
dreds of successful artists got their start by 
sending for these. This is your oppor- 
tunity — grasp it. Mail the coupon now. 




(Jo£ Illustrating 



FEDERAL SCHOOL OF ILLUSTRATING. 
10138 Federal School BIdg., Minneapolis, Minn. 

Gentlemen: Please send your free book, "A Road to Bigger 
Things, togetherwlth Vocational Art Test. 



^'inie Age. 

Occupation 



Addreji . 



Cor "alerial 
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The only man who 
could talk to the 
Superintendent 

**O00N after I began studying," a student wrote 
O to us the other day, "we had a change in 
management at our plant. I certainly was glad 
then that I had decided to study in ray spare time. 
For, thanks to my I. C. S. course, I was the only 
man in the organization who could talk to the 
Superintendent in his own language. As a result, 
I was promoted over men who had been here from 
ten to twenty years. My salary has been increased 
90% in the last ten months." 

'T* HAT'S a true story of what just one I. C. S, student 
has done. There are thousands of others. Every mail 
brings letters from men and women telling of promotions 
and increases in salary due directly to spare-time study. 

One hour a day, spent with the I. C. S. in the quiet of 
your own home, will prepare you for success in the work 
you like best. Yes, it •will! Put it up to us to prove it. 
Mail the Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Vnicerial Vniversitv" 
Box 5568-F, Scranton. Penna. 
Without mst or obligation, please send me a copy of your book- 
let. "Who Wins and Why," and full particulars about the subject 
be/ore wtiicti I ha»e marked X In the list beloi^ 

BUSINESS TRAINING COURSES 

B Business Manaeement 
Industrial Management 
□ I'ersonnel Management 



□ Tradlc Management 

□ Accounting and C. F. A. 

Coaching 

□ Cost Accounting 
II Bookkeeping 

□ Secretarial Work 

□ Spanish □ French 

TECHNICAL AND 

□ Electrical Engineering 

□ Blectric Lighting 

□ Mechanical Engineer 

□ Mechanical Draftsman 

□ Machine Shop Practice 

□ Itailroail Positions 

□ Gas Engine Operating 

□ Civil Engineer □ Mining 

□ Surveying and Mapping 

□ Plumbing and Heatlnx 

□ Steam Engineering 



□ Salesmanship 

□ Advertising 

□ Business Correspondence 

□ Show Card and Sign Lettering 

□ Stenography and Typing 

□ English □ Civil Service 

□ Railway Mail Clerk 

□ Cfimmon School Subjects 

□ nigh School Subjects 

□ Illustrating □ Cartooning 

INDUSTRIAL COURSES 



B Architect 
A 



_ Architects' Blueprints 

□ Contractor and Builder 

□ Architectural Draftsman 

□ Concrete Builder 

□ Structural Engineer 

□ Chemistry □ Pharmacy 

□ Automobile Work 

□ Airplane Engines 

□ Agriculture □ Navigation 

□ Mathematics □ Radio 



Name 

Street Address. 



City State.. 



Occupation 

Pertons residing in Canada ihould «rnd (Jiu coupon to the Interna- 
tional Corretpondenee BehooU Canadian, Limited, Montred, Canada 




Making Good in Aviadon 



CoL Lindbergh visits 
"Bod" Gurney, his sae- 
cessor as oar Chief Air 
Hail Pilot & Instractor. 



Get this vitally interesting 
new book^full of valuable 
suggestions— your opportuni- 
ties in aviation— your first step 
— how pilots and mechanics 
train for big-paying positions. 
Read the thrilling story of the 
days when Col. Lindbergh 
flew the mails — how "Bud" 
Gurney rose from barn-storm- 
^ er to Chief Air Mail Pilot. 

"Ikf AKINGGOOD IN AVIATION"— containing full page 
photo of Col. Lindbergh and other interesting illustra- 
tions— sent postpaid for 25c, stamps or coin. 

Air MaU Pilots Teach Hying 

to advanced students at Robertson School of Aviation 
—an exclusive feature of this institution, one of the 
oldest, largest, best equipped schools in the country. 
Over 9H years— 550 graduates— no accidents. Army 
School system. Ten Licensed Transport Pilots on teach- 
ing staff. Modern training shipa. "Ryan" and "Curtisa- 
Robin" factories on field. Write today. Dept. P. 

ROBERTSON FLYING SERVICES, Inc. 

Affiliated with Robertson Aircraft Corporation 
Lambert-St. Louis Airport, Anglum, St. Louis County, Mo. 



$4,500 in ONE Sale 

That's what L. C. Clarke made. Formerly a brake- 
man, earning an averoKC of $638.40 a yoar. Got 
started in real estate. Used my successful system. 
Now has large real estate business of his own. Do 
as he did. Be a Real Estate Specialist. Use my 
money-making system. Start in spare time, with- 
out capital or experience. Send for free book now. 

Address President, American Business Builders, 
Inc., Dept. 44-10, 18 East IS Street, Now York. N.Y. 

^Height Increasing^ 





Is Report of Hundreds 

Results have been remark- 
able. Letters from all over 
tell of decided height increase 
gained in a few months. They 
tell of improved health, more 
pep and life, greater effi- 
ciency, more joy in living be- 
cause of better physical condition. 
Nothing like our course. Based on 
sound, proven, scientific principles. 

No Drugs — No Dope 

We have no magic medicine to sell. 
Only a sy.stem of simple exercises 
and special diet, assisted by a simple 
apparatus. Takes but a fow minutes 
each day. The Glover system helps 
overcome the flattening of the vet- 
trbrae and the sagging of the 
supporting muscles. Permits car- 
tilage cushions in spinal column to expand. Strengthens 
muscles. Stimulates nerves. Results have been permanent 
because based on true physiology. Unusually successful in 
under-developed young men and women. 

EASY— INEXPENSIVE— CERTAIN 
Writ* today for FREE Information 

GLOVER INSTITUTE — Dept. D3 
508 S. Dearborn St. Chicago, Illinois 
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Many N. A.S. Graduates earn up to $5000 y^r 
Thousands easily earning $40 or more w^k 

When you complete your course of training at National Automotive School you 
can handle a job paying $40 per week or more. Our records prove that during 
the first year after completing N. A. S. training most students earn $40 or more 
per week. Pay increases according to abiUty of student. Many N. A. S. 
graduates earning as high as $5,000 per year. YOU can increase your present 
pay by learning autos in this magnificent Los Angeles institution. 

A few months' Training increases your Wages for Life! 



Los Angeles is the 
place to learn 
Autos right.' 

Now la the time to come to Cali- 
fornia where you can learn the 
auto trade under ideal circum- 
stances. N. A. S. occupies one 
of the most maRnlflcent Ijuild- 
ings in California; reinforced 
concrete construction; scores of 
departments involving an In- 
vestment of several hundred 
thousand dollars. Situated 
across from beautiful Exposition 
PuTk. No other school In 
America has such a perfect set- 
ting for automotive-minded 
men who are ambitious to earn 
more pay. 

Jobs plentiful for 
N. A. S. Trained Men 

Right now we have a waiting 
list for N. A. S. graduates. This 
condition will probably exist 
for years to come. The biggest 
garages and auto companies are 
anxious to obtain X. A. S. 

Br;iduutps und willing to piiy $40 or more 
per weok for iiipri ijualified aorording to 
N. A. 8. dtandardn. We help eraduntea 
soriire positions. We have aided many 
utiidertts in starting up buainesa. Thou- 
sands now own their own garages, service 
stations and electrical busineaaea. 

Jimmie Dunn gets 
big Pay increase 

Jimmie Dunn is not an pzreption. TTr ia 
a N. A. S. iraduate who ia eniplnved b>* 
J. A. Nadeau, owner of one of the hiKCcnt 
Los Anfelea Ford aycnries. Nadeau 
sayfl, "Jimmie Dunn la my best man." 
Jimmio Dunn says, "I owe my success to 
N. A. B. truininc. It increased my pay 
450%. I certainlj- advise any man enter- 
ing the auto industry to enroll at N. A. S." 
Thouaanda of N. A. S. graduatoa reo- 
ommend this school without restriction. 



Special Training — 
Practica 1 I nstruction 
by master mechanics 

It has always been the N. A. S. 
policy to offer the most complete 
equipment for the training of 
students. Kvery year thou- 
sancLs of dollars worth of new 
chasses. motors, and maclilnery 
are installed to replace etiuip- 
nient that might be considered 
out of date. N. A. S. instruc- 
tors are high priced men with 
years of experience in giving 

individualized truininc One nominal 
enrollment fee stvea you unlimited life 
schulursliip in auto courses includinc 
care and repair of every type of motor, 
trouble shootins, complete instruction 
on chusses, transmiHsionB, . differential!*, 
jcnition (tystems. generators, brakes — 
in fact all traininiE required by the most 
experienced auto man. Nothing lack- 
ing. Training also includes lectures, 
shop management, machine shop work, 
garage experience, cost finding, short cuts 
to profits, h')W to charge for work — all 
the necessarj' knowledge required. 

Biggest Sciiooi On 
Entire West Coast 

National Automotive School covers 
four acres, filled with complete equip- 
ment. It is conceded to be the larrest 
school on the Wcat Coast. Automotive 
authorities look unon National as one 
of the finest technical training schools 
to iie found anywhere in the World. 
Profits earned during the past 24 years 
have been turned back into the school to 
be reinvested in equipmentj constantly 
increasing the standard of training so that 
every student shares in the profits by 
obtaining advanced training. Mure than 
17,000 successful graduates guarantee 
your success. 

Special Offer 

For the next 90 days ft special induce- 
ment will be offered you — an oppor- 
tunity that you cannot afford to over- 
look. When you request the catalog full 
d^tiils will be givn. We ref»frvr the 
riiiJit to withdr.iw the tiffor i.ri.ir to iH} 
days. 



YOU EARN 

WHILE LEARNING 




At N. A. S. vou per/orm 

actual repair work on 
late model machines 
under supervision of 
master instructors who 
ffire personal attention 
just as if you were hir- 
ing them indirtdually. 



If you feel that you are not able to 
finance your expenses while taking 
the complete course our Kniploy- 
nient Department can make ar- 
ranKementvS whereby you EARN 
w hile learning. We help get you a 
Job that will pay for your room and 
board so that It is unnecessary for 
you to worry about living expenses. 
Right now we have more Jobs wait- 
ing than applicants and this condition will probably exist for 
some tinie. Hundreds of students, during the past year, have 
taken advantage of this wonderful opportunity to earn while 
learning. Request more Information about the jobs available. 

We Qualify You to Master ANY Auto Job- 
big or little 

It has never been the policy of National Automotive to •■rush" a 
student through training. The high standing of the school 
win not permit this. Kvery student can enroll for as long as he 
desires, without extra cost. Graduates are given diplonuis that 
a.ssure their qualifications and help land big-pay Jobs anywhere. 
You tackle the most complicated auto repair job wlttiout fear 
of "falling down." You can earn approximately S40 imme- 
diately upon graduating and can earn frequent increases In pay 
according to your ability and ambition. No age limit. Enroll 
at any time. 

24 Years of Auto Training Service 

Special day and nixht clajae* 



c of the oldest schools in America. 
ry nortnisht. 



N. A. R. is one < 
orKanixed everj- ' 

NoTK — In addition to offerinc complete trainins in auto work, we offer special 
courses in electricity and aviation trainins. If you desire information recardins 
electricity and aviation, please indicate on your request for Itterattire. 




SEND NO MONEY 

for De Luxe Auto Book 

At a cost of over SI 0,000 we have pre- 
pared an elaborate ni.d instructive 
book on automotive in.iiruction. It is 
in great demand. Only a limited supply 
remains. Your copy will be sent with- 
out charge if you fill in the coupon 
below and mail immediately. This book 
ti'll« all about the school, what ynu will 
Ir.nni, huw long it takes tu obtain the 
training, etc. 



Parents Attention 

Is your bov floundering from job to job 
without the foundation of experience, 
or disinterested in school work? If so. 
why not have him enroll in National 
Automotivo Schr>ol midst congenial sur- 
roundings, amongst students of high 
moral standing, where he will learn 
one of the most profitable trodes and be 
equipped for life with a dependable 
trade experience. Snerial informa- 
tion regarding student body nctivtttmi 
and peraunnvl of school will be furnished 
Upon request. 



NATIONAL AUTOMOTIVE SCHOOL 

Dept. 715, 4004 So. Figueroa, LOS ANGELES, CAL. 

FREE Catalog — Mail Coupon 



I 
I 
I 
I 
I 
I 
I 



J. A. ROSENKRANZ. President, 
National Automotive School, 
Dept. 715, 4004 S. Fiftueroa, Los Angeles, 
Cal. 

Please send me, absolutely free, yotir big, 
84-puge illustrated auto catalog. 



Name. 



Address. 



City State. 
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• Know g 

as Experts 
KiHDl¥ It 4 



THIS ia the electrical age, with unlimited opportunities for 
the man who has educated himself in the finer points of 
electrical practice. 

Fit yourself for a big-pay job by knowing electrical practice 
complete, including inside and outside work, central stations, 
and the whole subject. With the aid of the Croft books you 
can know electricity as experts know it and put yourself in 
Une for an expert's pay. 

The Croft Library 

of Practical Electricity 




Flexible 
binding 
for easy 
handling 




A reference library and self-training 
courte in eight volumes. 3000 pages 
—2100 illustrations 

In these volumes Croft teaches you electrical 
practice complete. He takes you In quick, easy 
steps from the simplest principles to the com- 
plete and economical operation of a great central 
station. He tells you all that he has learned in 
twenty years of shirt-sleeve practice. 
With these books at his elbow a man can learn as 
m uch about electricity in six months — good prac- 
tical "bread and butter" stuff — as he would 
ordinarily learn in a lifetime of practice. 

The Standard in Practical 
Electrical Training 

The Croft Library is a complete electrical educator. 
It Is founded on practice — on work as it Is actually 
done. It Is jammed from cover to cover with the 
kind of hard-headed facts you want. Written so 
that the beginner can easily understand it, yet so 
sound, so thorough, that it Is the daily guide of 
69,000 highly paid electrical workers and engineers. 

Croft tells you the things you need to know about motors, generators, 
armatures, commutators, transformers, circuits, switchboards, dis- 
tribution systems — electrical machinery of every type — wiring for 
light and power — wiring of finished buildings — underwriters and 
municipal requirements — illumination in its every phase — the latest 
and most Improved methods of lighting — lamps and lighting effects, 
etc. — bow to do a complete job, from estimating it, to completion. 

NO MONEY DOWN 

SMALL MONTHLY PAYMENTS 

Fill in and mail the coupon attached and we 
will send you the entire set of eight volumes 
for ten days' Free Examination. We take 
all the risk — pay all charges. You assume 
no obligation — you pay nothing unless you 
decide to keep the books. Then $1.50 in ten 
days and the balance at the rate of S2.00 a 
month. Send the coupon NOW and see the 
books for yourself. 





FREE EXAMINATION COUPON 

McCraw-Hill Book Co.. Inc., 370 Sovonth Avo., Now York 

Send me for 10 days' free examination the Croft Library of 
Practical Electricity. If satisfactory I will send you SI. 50 In 10 
days and $2.00 monthly until the special price of $19.50 Is paid. 
If not wanted, I will return the books at your expense. To 
insure prompt shipment wrtte plainly and fill in all lines. 

Name 

Address 

CUv and State 

Position 

Company P, M. 10-28 



Books on 6S Practical 
Subjects 

Popular Mechanics Press specializes in supplying the outstanding 
best book on any subject. Check the books you want, and mail this 
advertisement as your order blank. 



AIRCRAFT 

Mcdern (Just Out) JS.OO 

AIRCRAFT ENGINES 
Dyke's New Instructor 

(Just Out) $5.no 

ARCHITECT 

Design and LetterinR. .$2.00 
ARTIFICIAL FLOWERS 
How to Make lor All 

Purposes $2.S4 

AUTOMOBILE 

Dyke's Encyclopedia.. .$(.00 
AVIATION 

Popular Guide $2.00 

BOAT BUILDING 

and Outdoor Sports.. . .$2.00 
BOOKKEEPER 
Bookkeepers' Hand- 
book St.00 

BOYS' BOOKS 
The Boy Mechanic (4 

vols.) $7.00 

BRICKLAYER 
Plain and Fancy Brick- 
work $1.50 

BUILDER'S BLUEPRINTS 

How to Read $2.00 

CABINET MAKER 

Furniture Making $S.SO 

CALCULATOR 

Ropp's Calculator $1.00 

CARBURETORS 
Everything About AU 

Makes $2.00 

CARPENTER 

366 Carpentry Kinks . . . $t;5e 
CARTOONING 

How to Draw Cartoons. $3.00 
CIVIL SERVICE 

Course in Civil Service. $1.50 
CONCRETE 

173 Ways of Using and 

Home Mechanics $1.00 

COOKING 

Settlement Cook Book . $2.S0 
DIESEL ENGINES 
Diesel Engines. Marine, 
Locomotive, Station- 
ary $S.00 

DOG FANCIER 

Dog Encyclopedia. .... $2.00 
DRAWING 
Freehand and 

Perspective $1.50 

ELECTRICIAN 

214 Electrical Kinks ..$1.50 
ELECTROPLATER 

Electroplating $1.00 

ENGINEER 
Balley'8 Handbook for 
Stationary, Marine, 

Diesel $2.00 

ENGLISH 
Self-Improvement In 

English $2.50 

ENTERTAINMENTS 
Producing Amateur En- 
tertainments $2UI0 

ETIQUETTE 
Book of Etiquette (2 

vols.) $2.00 

FARMERS' HANDBOOK 
and Handbook for 

Farmers' Wives $1.00 

FORD (Now) 
Treated in Modem 

Gasoline Auto $5.00 

FORMULAS 

10.000 Formulas $4.00 

FURNITURE MAKING 
Mission Style $3.00 



GARAGE 

Mauugemcnt and 

Control $5.00 

HAND FORGING 

Hand Forging and 
Wrought Iron Orna- 
mental Work $2.00 

HOME REPAIRS 

Practical Book of Home 

Repairs $2.50 

HOUSEHOLD 

CONVENIENCES " 

Built-in Furniture $2.50 

INTERIOR DECORATOR 

Interior Wall Decora- 
tion $4.00 

INVENTOR 

Inventions and Patents $2.50 
JOINT WIPING 

and Lead Work $1.00 

LANDSCAPE GARDENING 

Practical $2.50 

LATHE WORK 

and Drilling and 

Thread CutUng $1.00 

LEATHER WORKER 

Leather Work ...S1.S0 

LETTER WRITINO 

Effective .'$3.00 

LIFE WORK ' 

Choosing S2.S0 

LOOM FIXER 

Practical Loom Fixing.. $1.50 
MACHINIST "*™8-»*-'" 

„4i9 Machinists Kinks . .$1.50 
MAGIC 

200 Tricks You Can Do.$1.00 
MAIL-ORDER AND 

DIRECT-MAIL 

__8elllng $5,00 

MATHEMATICS 

Mathematics for tbe 

Practical Man $1.50 

MECHANICAL DRAFTS- 
MAN 

PracUcal Course in Me- 

Mo£WR^pTXl5is-«-"" 

„§!{i}^ng,and,P3ying...$2.50 

For Amateurs $3.00 

OUTDOOR 

OPPORTUNITIES 

Fur Farming $4.00 

PAINTING 

House PalntlngMetbods$2.00 
PLASTERING 

and Stucco Work $1.25 

PLUMBING 

Repair Your Own $1.50 

RADIO 

Trouble Shooting $3.00 

REAL ESTATE 

Making Money In $5.00 

SHIP MODELS 

Ship Model Making. . . $2.50 
SHOP NOTES 

and Auto Repairman. . . $1.00 
TAXIDERMIST 

Methods in Taxidermy . $3.50 
TOURING KINKS 

and Atla.s $1.00 

TOY MAKER 

Toy Manufacture $1.50 

TREE REPAIR 

Practical $2.50 

WELDER 

Welding Encyclopedia.. $5.00 
WIRING 

House Wiring $2.50 

WOOD FINISHING 

Plain and Decorative . . $2.00 



Books sent C. 0. D. anywhere in 11. S. 

Just check the ones you want, write your name and address 
below, and mall the whole advertisement. It Is your order blank. 
When postman hands you books, pay him the price and the postal 
charges. If out.slde the U. S. remit when ordering and include 
10 cents per book extra for postage. We have many other books on 
these and 2,000 other subjects. Catalog free. 



Name 

City State 

Address 

Mall to Popular Mechanics Press, 

Room PlO — 200 East Ontario St.. Chleago. HL 
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At tlie request of the 
United Stales Gorern- 
mrnl, S.ofE. Students 
Made the Acceptance 
Test of this Huge Elec- 
trical OeneratiiiK Unit, 
consisting of 4,0()0 H.P. 
Mordberg Diesel Kngine 
direct connected to3125 
K. W., 23()0 Volt Allls- 
Chalmers Generator 
built for the Panama 
Canal. 




Klcctrical 
Knftineerinft, 
B. S. Deiiree 
in 3 years. 



ma Milwaukee 
electrical concerns join 
liands with tlie School of 
F.nCinoerin^ to meet the stupendous 
demand for trained men. 

Men of Action 

WANTED FOR 

Commercial Electrical Engineering 



Takes you out of the class of the common laborer of which there is 
always an over plentiful supply at cheap rates of pay. Makes you a 
Graduate Electrician, Junior Electrical Ent^ineer, or Commercial 
Electrical En^iineer in 12 short months. Puts you in line for a job 
where big manufacturers are actually pleading for trained men and glad 
to pay Bift Salaries ranging from $2,000 to $10,000 a year. Not a dream — 
A DEAD SURE FACT! For 24 years we have trained men for the elec- 
trical profession and Our Graduates Have Succeeded in All Parts of 
the World. Our 12 months' intensive training is the boiled down essence 
of what We Know fits men for big paying positions. It is work you'll 
love. No limit to advancement. Practical enftineers teach you. 
They know What to teach and How to teach it, so you can earn money 
with It. Hundreds of thousands of dollars' worth of actual commercial 
machinery to work on in this school. 

Uncle Sam Asks S. of E. OK ! 

Think of the opportunity to test plants such as this. The Nordberg 
Manufacturing Company is only one of many large concerns that is co- 
opcratiiiK with School of KuKiiiccring students. This type of practical 
work, while in school, insures your future when you graduate. That's 
why our men are always in demand and always command big salaries. 
You can be one of these men if you ACT! 

Earn While You Learn 

By our special system you may earn part of your way 
while learning. Our Employment Department will help 
you secure a position to which you may devote a part of 
each day, spending the rem.alnder at the school. This plan both 
solves the students' financial problems and provides splendid 
e.xperlence at the same time. Low tuition fee. Board and 
room reasonable. Dally Broadcasting W'ISN (formerly WSOE). 
School Orchestra. Fraternities. 

Write for FREE Catalog 

Write today for our free, illustrated catalog. Read about 
this wonderful Institution and the great opportunities that He 
before you. Find out almut our speciallised method of training 
and the details of our "Earn While You Learn" plan. 



Radio and 
Electrical 
Refrigeration 




Learn in 
three nioni lit 
— jiint 00 day* 
and you can 
be one of tite 
new croup of 
trained men 
whow'lleiiide 
and develop 
the newest 
and best pay- 
ins of Amcr- 
ira's gigantic 
industries. 
R n d i o and 
Elerlric Re- 

frieerntion are tremendoiui money makers for the trained man who 
gets into the game early. Experts are needed for big, responsible, 
woll-pnying juba, Wo trnin you quick Knd help pl»ca you ia • 

good position. ACT NOW I 

FALL TERM OPENS NOW 



CCHO)L°F ENGINEERIN/! 



C'^Founded jjOS PIW 1028 IMIIwaukee, Wit. ^ 



School of Engineering of Milwaukee, 
Dept. P. M. 1028. Milwaukee, Wis. 

Without obligating me In any way please mail free Photo 
Story hooK, "Rise to Success Through Electricity" (just off the 
pres3), and NEW Bulletin regarding the course 1 have marKed 
with an X. 

□ Commercial Elec. Eng. for High □ 
School Grad. 1 year. □ 

□ Commercial Elec. Eng. others □ 
1 to 2 years. □ 

□ Elec. Eng., B.S.Degree 3 yrs. □ 

□ Automotive Elec. □ 



Elec. Refrigeration. 
Radio. 

Armature Winding. 
Light, Heat & Power. 
Practical Electricity. • 
Home Lab. tiervlce. . 



I am Interested in your Earn While You Learn Plan. 



Name Age. 



Address 

City State. 

Education 



Cri 
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**l Wo^ Be Clerk 
Any Longer!" 

»so said P. S. Blessing, and through 
Higher Accountancy increased 
his salary 250 per cent. 

For four years Philip S. Blessing worked hard as 
a clerk and got nowhere. He saw opportunities for 
promotion and salary increase, but they went to 
other men because he wasn't ready for them. He 
learned what every successful man knows — oppor- 
tunity without trained ability means nothins:. He 
decided to get that trained ability! 

Within fifteen months after he started with LaSalle 
in Higher Accountancy, Mr. Blessing was made 
Assistant Treasurer of the Lancaster Brick Com- 
pany, Lancaster, Pa., and his salary was increased 
137 per cent. Since then it haa increased even more, 
until now it is 250 per cent larger than when he 
enrolled. His employer, Clarence B. Horning, 
(Jeneral Manager, adds the vital point: "We be- 
lieve he_ has many successful years ahead of him. 
Hia bosiness progress has only begun." 

Send for Free Book — 
**Accountancyf the Profession that Pays" 

la Mr. Blessing's swift promotion exceptional amonfl' 
LaSalle-trained men? Not at all. His record ia topical of 
what hundreds of others have accomplished. Barry J. 
Wiiliama, for example, was clerk with the Lehigh Valley 
Bailroad. Through Higher Accountancy he won the posi- 
tion of Accounting ETngineer, with a aalary-increaseof better 
than 60 per cent. John H. Lansing— now Public Accountant 
and Income Tax Specialist at Amsterdam, N. Y.— was 43 
when he took up Higher Accountancy training. It increased 
his income more than COO per cent. 

Higher Accountancy training will not Interfere with your 
present work; nor do you need bookkeeping experience in 
order to make your start. Our free book. Accountancy, 
the Profession that Pays'* will tell you everything yon 
want to know about LaSalle training and the opportunities 
' in the Accounting field. The coupon will bring it without 
cost or obligation. 

~ — —Find Yourself Through LaSallel— — — 

LaSalle Extension University 

The World's Larvest Business Training Institution 
Dept. 1064-HR Chicago 

I would welcome details of your salary- MfiCrTam 
increasing plan, together with copy of — - V"il 
"Accountancy, the Profeaaion that 
Pays," also a copy of "Ten Years' Pro- 
motion in One," all witboutobligation. 

QHigher Accountancy 

Training for positions as Auditor, 
Comptroller, Certified Public Account- 
ant, Cost Accountant, etc. 

Other LaSalle Opportunities 

LaSalle opens the way to success in 
every important field of business. If more interested 
in one of the fields indicated below, check and mail now. 

□ Business Management □ Banking and Finance 

□ Modem Salesmanship □Modern Businesa 
□Traffic Management Correspondence 
□Railway Station OTelegraphy 

Management □ Expert Bookkeeping 

□ Law: Degree of LL. B. OC. P. A. Coaching 

□ Commercial Law □Business English 

□ industrial Management □ Commercial Spanish 

□ Modem Foremanship □Effective Speaking 

. □Personnel Management □Stenotypy— Stenography 
□ Credit and Collection Correspondence 

Name 

Present Position 

Addreaa. - — 





-IN 90 DAYSS 

Play anything-jaiz to classical! Even if 
"op Tinow nothing about piano music— 
11 have your iiriKera danciiif? ovc-r the 
keyboard with confidence in 90 days. 
If you can hum orw. [listle atune you can 
play It! My students are brnaticaslinlf— 
makinK money. MAKE ME PROVE IT! 
Without puzzling notes! Without 
practicing tedious scales! I've 
found the way to brinff out your 
musical instinct. New and ori^oal 
system does nway with years of 
work. YOU Want THE PROOFI 
I'll send it. Write me oow. 
D. M. SUTTLE, Director' 
ILLINOIS SCHOOL OF MUSIC 
615 Hunter BIdg.. Chlcaso, Ml. 



SendmW/^PROOFI 



RED BOM 




Positively a sensational of- 
fer. Here's the Red Bomber 
Combat Model Plane, a twin 
propeller model that flies 
amazingly. And can 
have it free! Boys every- 
where are flying model 
planes. Now is the time 
to get yours. This sensa- 
tional plane will fly 600 
feet easily, often further. 
Wings made of special fibre, 
two powerful rubber motors, two cleverly fashioned pro- 
pellers. Mot a glider — a real model plane. 

Assembled intvo minutes 

Best of all no tedious hours of toll constructing. This plane 
can be put together ready to fly by any boy in less than two 
minutes — positively! Two minutes after the postman de- 
livers your plane, you can send it Into the air diving and 
dipping. zoomlnpT. banking, then soaring to greater heights. 
Every boy will envy you. Order your plane right now! 

THRILUKG BOY'S MAGAZINE 

i2iESlt OPEN ROAD for BOYS has SO 

pages crammed with stories of aviation, 
vSStMCS mechanics, sport, high adventure, great 
serials, jokes and humor. Correspondence 
club. Contests galore for all. "Golden 
Medallion," mystery serial smash now 
starting — breathless reading! 
We win send you the Red Bomber Combat 
Plane and a subscription to The Open Road for 
Boys Magazine — 12 fat issues — both for SI. 
Send the coupon now. 




both:^8i 



^1 



■ ■■■ a ■■■■■■■■■■ ■■■■■■■■■■■■ 

Pilot McWalter, 
Open Road for Boys Magazine, 
130 Newbury Street, Boston. Mass. 

Friend: 

By all means I will grab this offer. Enclosed Is $1 . Please 
rtlsh me the Red Bomber Combat Model Plane. Enter my 
name to receive a year's subscription — 12 Issues — to The 
Open Road for Boys Magazine beginning with the very 
next number. 



Name 

Street 

Town or City. 
State 



M 



YojuH Cct a p/casanf Surprise 



Cc; aterial 
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Bi^ Money In. 

Read What These Men Are Making 
In Theu" Spare Tune/ 



—only tibaut half 
through Ms eeurset 

"I have made the Tarbell 
course pay for itself nearly 
three times over to date. 
THOMAS DUNCAN. 
New York, N.V. 
{Mr. Dwnean has eUrtady 
•am«d Morly $t00.00 *v»ningM 
—tpara tiTtu — and ia only a 
little mora than half <Miy 
throuoh kit ooiirw.) 



money tu. 



Oeincr 



:r." 

^«'«gstowS' 



These men probably never dreamed diat they could learn real profeacional Magic— ao 
easily and quickly, at home, by mail. Men and women everywhere find that they— in 
an amazing short period — before they finish the course — arc able to make big money 
performing Magic in the evenings during their spare time. 

^^^%WT Learn Easily— QuicMy 
M W AtHome—ByMiM 

You. too, will soon find it easy to make from $350.00 to $1000.00 a month performing 
Magic. Even though you don't think you possess the slightest magic skill you will 
be amazed to see how quickly and easily the great Magic Wizard, Dr. Harlan Tarbell 
will have you mastering and performing real professional Magic. Baffling secrets of 
the world's greatest magicians— mysteries of the orient, wierd magic illusions as well 
as a massive array of card tricks and parlor magic effects. Mail coupon now and leam 
ALL that Dr. Tarbell will do for YOU. And remember you leam by mail— at 
home — during your spare time. 

Astonish Your Friends 

Toor friends will be astonished at yoar amazins ma^c powers. Yod will be the life of 
every party— the center of every crowd. Business and social saccesa come easy when 



iry party— the center of every crowd. Business and social saccesa come easy when 
foa leam Maoric the Tarbell Way. And It ia ElAST with the TarbeU Course. A great 
are lies rignt ahead of you— if yea act quick— mail coupon NOW. 



lature lies 



Ma^c Book Free\ C 




. Harlan Tar- 
b«U . int«rnation- 
aUv knottm maai- 
cian and teacher 
of »ome of the 
world ' B OT«at0Mt 
maoioiana. 



Write 



Don't delay— mail coupon now for the 
big free Tarbell Magic Book. Endorsed 
by the world's greatest magicians. 
Leam what the great Magic Wizard^ Dr. Harlan TarbeU 
will do for YOU. Get all the astonisning news. Get our 
low prices and easy terms. But— act qtaeklyl No obUga> 
tion. Hurry. Mafl coupon NOW! 

TarbeU System, Inc., *^ 

19X6 Sfumyside Are. Chicago, 111. 




TarbeU Sygt^Tl"^**^^ 

Gentlemen- "rT"^**** Av«., Cfc!^ 

»tlon7?nT?.'*^««t 



192*1 
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One Little Ounce qf 

Ma^ic Dots 





J^O wonder over 



20,000 

rupture sufferers have 
switched to this new way to 
relieve rupture! 

Magic Dot is so light in 
weight, so small and incon- 
spicuous, that twenty-five of 
them weigh only one ounce! 
It would take fully three hun- 
dred of them to equal the weight 
of one truss that consists of 
steel springs, leg straps and 
hard cushions! 

Think what this invention 
means to rupture sufferers in 
convenience alone! Yet con- 
venience is only one of Magic 
Dot's many benefits in the cor- 
rection of rupture and the end 
of constant pain, discomfort 
and embarrassment! 

How it works 

If you could always hold 
your rupture together with your 
thumb and forefinger, your rup- 
ture would probably disappear 



Ruptu 

20\000 




Free ! 

Amazing new book ex- 
plains new discoveries 
on rupture relief. Now 
sent free to rupture 
sufferers. Also get free 
sample of Airtex, the 
new way to hold rup- 
ture without pressing. 
Not a penny to pay, 
now or future. Simply 
tear out coupon below! 



s!! 




Were These Rupture Cases Worse Than Yours? 

"I am 80 years of age and have been ruptured 32 years. 
In that time I tried many trusses, but never have I found 
anything as easy and comfortable as the New Science 
Support. Have been trimming the lawn, working on my 
knees most of the day and Magic Dot and Airtex Pad 
stay right in place." — Henry C. Atwood, Los Angeles, 
Calif. 

" My rupture is entirely cured. I believe the cure was 
complete within sixty days after 1 put on the appliance. 
However, I kept wearing it for six months, but now I use 
nothing of the appliance. I have been ruptured 20 years 
and my rupture dropped clear down into the scrotum." 
— M. P. Brumbaugh, Juniata, Penn. 

"I am writing to let you know that my rupture does 
not trouble me any more and I think in a little while it 
will be gone. Your appliance has all you claim for it. 
Before I got it I could work only part of the time. Now I can 
do almost anything."— Mrs. C. W. DeLong, Gilboa, N.Y. 



in time. That is all the pressure it 
needs. And that is exactly the way 
Magic Dot operates. It weighs less 
than a feather, measures little larger 
than a quarter. Once fixed in place, 
it stays in place until you take it off. 

But how does it stay always fixed 
against the rupture despite any 
movement of the body? The answer 
is Airtex^the most radical improve- 
ment in rupture appliances yet dis- 
covered. It is a flesh-soft pad about 
the size of your palm — filled with 
myriad air cells that sweep a con- 
stant flow of fresh cool air in, 
through and around the rupture. 

You be the judge 

You cannot fully appreciate the 
radical difference and marvelous im- 
provement of Magic Dot until you see 
it fully described in the book now being 
sent free to rupture sufferers . . . until ^ 
you feel the velvet-like softness of / 
Airtex. Read the case histories y 
below. Probably these cases / 
and many others relieved X ^ 
by Magic Dot were worse ^^v"*. e.** op"^ 
than yours. Why suffer needless pain, dis- ^ Cr 
comfort and embarrassment? Mail the ^^sNf' ■* 6-°^ 



coupon below now! New Science 
Institute, 2153 Clay St., Steuben- 
ville, Ohio. 



Mail 
This 
NOW! 



•CO 
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NDREDS OF MEN 

a Day! 



ARE 

JVfAKING 




ON SIGHT/ 



You Make 100^ 
Profit — Selling- 
to - Dealer Plan 
Starts You in a 
Big Paying Re- 
peat Business 



In selling to dealers, it in your 
job to distribute Master 
(Suction) Ash Receivers to 
dealers in your community. 
Sell to GARAGES, HARD- 
WARE STORES, CIGAR 
STORES, DRUG STORES, 
AUTO ACCESSORY 
STORES, FILLING STA- 
TIONS and NOVELTY 
SHOPS; in fact, every store 
along the street is a good 
prospect. Every dozen Ash 
Receivers in assorted colors 
is packed in a handsome self- 
eeiling counter display box, 
a powerful silent salesman 
which catches the attention of 
everyone who comes into the 
store and makes sales auto- 
matically without any atten- 
tion from the clerk. Keen 
merchants are always on the 
look-out for fast selling spec- 
ialties and they realize at a 
glance that this product is a 
self-seller. Any dealer will be 
glad to place an order with 
vou, and you both make a 
handsome profit. 



Wcsliow yoabow to 
plaee Mm Self -SeU- 
laS Olsplajr Carton 
oa M store counters 
and 
make 
•M<Ma 
d a jr 
Profit 1 



felling thisNewljrIiimited 
MASTER Sacttoa 
SH RECEIVER 

brAutosMomes^ 
and Offices 




*Wa can show yov 
names of hundreds of 
ni«n in our fUcH who 
•re mnking that much 
and more riicht now. 
You ran do the aame. 
We will show you liow . 




This Whirlwind Seller 
and 4 Tested Sellins Plans 
Lead Ton to Bis Money t 

Regardless of what your past experi- 
ence has been, your earnings will be 
860.00 a day and more by following 
any one or more of our successful sales 
plans, selling patented Master Suction 
Ash Receiver — absolutely new and 

gractical — amarvelousinventlonwhich 
olds to any surface by means of a SUCTION GRIP. No screws, no holes to 
bore— just press It on and it stays on. Comes off in a jiffy for emptying. Just 
what auto owners nee<I. Keeps cars clean. A wonderful, convenience and protec- 
tion, complying wnth automobile fire laws. Ideal for autos. homes and offices aa 
Cigarette Holder or Ash Tray. Made of durable Bakellte in Black. Brown, Red, 
Green and Mottled. A color to harmonize with every interior. 

With ladiTidnally Engraved Gold Initials Ton Sell 
KTery Prospeet. Retails for Only 7Se— Ton Make Up to 
%—% Selling to Consumers 

Master Ash Receivers individually monogrammed with the owner's initials In 
gold gives them an added touch of richness and beauty and has a powerful per- 
sonal appeal that no one can resist. You don't miss one sale in a hundred. Priced 
so ridiculously low you sell two or more at a glance. 

Start Tonr Own Mail Order Business — Overnight t 
;Tlie Most Sensational Plan in Oireet Selling 

ThU pUn ia entirely new «nd different. The mailman brims you orders with rash enoloMd in every 
envelope. We have ori.'ii)atpd a new, self-nellin- mailing envelope which ia marvelous for rettine orders 
by mail. These circulars offer the Maater Ash Receiver to auto owners with a surprise FREE PREMIUM 
— the combination for SI. 00. We furnish these circulars at co-tt and imprint your name and addreea. 
These clever auto circulars do all your scllint. They are distributed in empty cars, parked in streets 
or in garaiee, or they are mailed out to prospective cuatomers. Full deuill of this amaiinj plan 
will come to you with your order for sample or dozen. 

SEND FOR [A SAMPLE OR A DOZEN NOW! 
Malie t4'i* Profit on Dozen in Less Than Half Hour 

Send 60c (stamns if you like) for sample Master Ash Receiver, or better still, jet started im- 
mediately. Order a dosen Master (Suction) Ash Receivers at our dozen price of $4..'M. They 
will come to you m assorted colors, packed in the " Self-Selling " display carton illustrated 
here. You make $4.50 profit on the dozen selling to consumers or use sample dozen to take 
orders from dealers. They must sell or we refund your money. On biseer orders your profit ia 
greater Send J4.50 with coupon, or attach a dollar bill ($1.00) and we'll ship the dosen 
promptly C O. D. for the balance. With your order for sample or dozen ynu will receive com- 
plete eclling instructions and full details of all selling plans. You take no risk. Wo guarantee 



to refund your money for the dozen absolutely. 

Exclusive Territory to Producers 

Now is the time for you to get into 
this Master Ash Receiver business, 
became as soon as you show us that 
you mean business, we will protect 
you In as much territory as you can 

handle You can still reap the many advan- 
tajces of getttng in on the ground floor of this 
whirlwind seller. Act Nowl 



GORDON MFG. CO. 

DEPT. K-9 

ua s. asrd St., new tork 



Gordon Mfg. Co. (Dept. K-9), 110 E. 23rd Street, 
New York. 



for which pleaae send, me order 



I enclose S 

checked below: 

1 1 One dozen Maater Ash Receivers, in self-selling counter display 
carton. Price M.SO. (If »1.00 is encloaed. aend one dozen for the 
balance C. O. D.) 

W Sample Master Ash Receiver. Price, SOc. (SUmps wUI do) 
ease include full details of aU your sure-fire. aeUing plans which 
guarantee tliat I will make salai. 

Name 

Address. 

Town State 



Cl 
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learn to Noiint 

Spedmens likeXhese 




Make Big Moneys 

Taxidermr U the most profitable OF ALL spar* 

rk. ^ - . — . 



time work. Sell your mounted specimens. Mount 
trophies for your friends, hunters* trappers and fish- 
ermen. Hnre a side business of yoar own. Be inde- 

f>endent. Have plenty of spendlnff money—for stfa- 
etic i — — ^ 

Here! 
coupon I 



lent, nave pienty oi spenamff money— ror »tn- 
foods, radio, books, traps, and for Tscatlons. 
* >■ '^^"t**P.^J^™*'y« I>on't delay. $«nd th« 
(>on rlsnt NOW* 



Free Book Conpon 



a 



Ntrthwestern Sthoal sf Tatidrrmy 
3377 Elwood BIdg., Omaha, Nebr. 
Send me. sbaoIat«ly free, roar iiluHtr^trd 
book, "HowtoMoantGame." AlHotcllma 
how 1 mmr lesni to be en expert tax iiiermisC 
•uOt aoo qolcklr by mail. No oblisstioo. 




I EARN to mount and stuff all kinds of game, animals, birds,- fish — tan 
furs and skins, make beautiful rugs, robes, etc. You can learn easily 
^ and quickly dui'mg your spare time by mail. Great sport and lots of 
fun. Lessons are easy and intensely interesting. Latest museum 
methods. This school is 20 years old, high class and reliable, and has 75,000 
graduates. Success guaranteed. Don't delay, but start to learn this ex* 
treraely fascinating art NOW. 



Addrett 



FREE 



Beautifully itlustrated book, "How to 
Mount Game." Explains the secrets of 
taxidermy. Dozens of photos of mounted 
specimens. Tells how you can learn this 
great art, no longer a secret, right in your 
own home durings^ar« time. Tells how to 
become a taxidermy artist, how to save your own splendid trophies, how to 
beautify and decorate your room and home with natures choicest art. 

Tells how young men and boys can make the BIGGEST MONEY from their 
spare time. Don't delay. Clip coupon now. Send TODAY for this Free Book. 



TELEGRAPH-RADIO 

Operators earn $150 to $350 month and up. Learn in Chicago or at 
home. Chance to work while training. We furnish operators to 
U. S. Govt.. Uallroads, Com'l Cos., BroadcastingStatloosand Ships. 

CHICMO TEIEORHPH mSTITUTE. Otpf, 133» So. MltMpn Hw., CHICAGO. ILL. 



each for names of new customers who wear an 
^pMi artificial eye. Send names of any you know 
and earn commission. Nothing to buy or sell. 
DENVER OPTIC CO., 319 Quincy, Denver, Colo. 




TURN 
YOim TALENT 
INTO MONEY 



DRAW CARTOONS 

Cartooaists earn from $50 to $250 per week — some even more. Remarkable Circlt 
System of Drawing teaches you ia half the usual time. Students from all parts of tbe 
world are enrolling for this exceptional instruction. Personal criticism service and 
Dp-to-the-minute instruction make it easy for National students to attain success. 
Send for interesting BOOKLET and SAMPLE LESSON PLATE CKplainiag full detail* 
of the Course and what National students are accomplishing. No salesman will call. 

The NatUmal School d Cartoonlm, »«» p«nton Bidg., Ci«T«Umd, Ohio 

Get Into Practical Aviation 

This large commercial transport-training Company will 
accept and train a limited number of additional men intensively 
or in spare time or by home study for good pay positions jus 
pilots or ground mechanics. Only U. S. licensed, latest type 

Manes, pilots and instrtirtors. Complete shops; mod«>rn hancmr on country's 
busiest air mail field. Employment flcrvice to help pay training and living ex* 
penBfs. Writu your name, ave and .iddress and state ex{>ericnce'on marcin of this 
pa:e; then te.ir out iind mail at once. Full details and copy of Airway, valuable 
book, will be sent to you. 

AVIATION SERVICE & TRANSPORT, Inc. 
Deiit. P. M. 10, 203 N. Wabash Ave. Chicago 






Cui^., 3 L ^ dtarial 
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smomFORWH 

mUMakeYouSo 




STRONGFORT 



You have no apology for being a weakling — a make-believe man — 
one who is laughed at, gossiped about, despised. You are to be pitied 
if you are discouraged and despondent and down with the blues, but 
don't go on suffering. You want to be a manly man^a strong, 
healthy chap it is a pleasure to meet and associate with — a fellow that 
men like to call by his first name — one whose company is craved — 
a regular fellow. And you can be just such a man, no matter how 
far down the ladder you've sUppcd, no matter how you've neglected 
yourself, no matter what your exces.ses or vour dissipations. YOU 
CAN BE REVITALIZED, regenerated restored to the full flower of 
manhood — 

STRONGFORTISM 

Will Make a Man oS You 

Men who were afflicted with all sorts of ailments — annoying, destroy- 
ing, weaknesses — men who were ashamed of their lack of -stamina and 
muscular power — men who had well-nigh given up hope of ever being 
strong again — these men — thousands of them — in this country, in 
South America, in Europe, in Australia, in Cuba, in India even — came 
to me and they were put on their feet, restored to health and strength 
and became men who were proud of their physique and who feared no 
one — respected by men. 

Our Pupils Praise Strongfort Methods 

If you will take the time to read some of the fine testimonial letters 
that come from pupils everywhere you will realize the extent of the 
good that STRONGFORTISM has done. You will have no'doubt of 
its value. You won't hesitate to apply it to yourself if you want 
robust health, vitality and muscular strength. 

For over 27 years I have devoted myself to the de- 
velopment of men's bodies into fine specimens of 
manhood — not that they all wanted to be athletes, 
but because they wantecl to possess full physical pow- 
ers and feel like real men. No one in history has done 
more in the way of body building and restoration. 

You can get rid of Constipation, Catarrh, Nervoxisness, Rheumatism, Indigestion, 
Dyspepsia, Weak Back, Insomnia, Palpitation and a whole string of other ailments 
if you will take up Strongfortism in dead earnest. I want to help you — and I can 
help you if you will give me a chance — if you will write and tell me what troubles you. 



My Record In 
Body Building 
is Unparalleled 



Dr. Sariient of Harvard declared that Stronefort is unques- 

tloiial>ly tliu flaeiic aptaclfnun of physical <lcvvlopnieut over 

seen. 

SEND FOR MY FREE BOOK 

This book of many pages and dozens of pictures tells of my 
wonderful experience — how I became the outstanding athlete 
of the world, performing feats others dared not attempt; how 
I turned the knowledge gained through developing my own 
body to the benefit of others, and then how STRONGFORT- 
IS^I was evolved. It tells what I have done for others, what 
I can do for you. It doesn't mince words. It tells plain 
truths. "Promotion and Conservation of Health, Strength 
and Mental Energy," points the way from disease and weak- 
ness to health and strength. It is priceless. I'll send it to 
you on request — P^REE. Write for your copy today. 




Physical and Health Specialist 

NEWARK, NEW JERSEY, U.S. A. 



DEPT. 614 



Send this FREE Consultation Coupon 
ABSOLUTELY CONFIDENTLAL 

Mr. Lionel StroniSfort, Stronjlfort Institute, Dept. 614, 
Newark, N. J. — Please send me absolutely free niy copy oi 
your book, "PROMOTION AND CONSERVATION OP 
HEALTH. STRENGTH AND MENTAL ENERGY." I 

am encloslnK 10c (one dime) to help cover mailing expense, etc., 
and have marked (X) before the subjects in which I am most In- 
terested. 



. .Catarrh 

. Colds 
. .Asthma 
. .Headache 
. . Rupture 
. .Thinness 
. .Pimples 
. .Insomnia 

Other Ailments. 



, . Overwelftht ■ 
. . Constipation 
. . Weal( Back 
. .Weak Knees 
. .Rheumatism 
. . Nervousness 
. . Short Breath 



. .Weak Heart 
. .Great StrenKth 
. Lunii Troubles 
. .Round Shoulders 
. .Stomach Disorders 
. Increased Height 
. .Muscular Ucvclopmeat 



Name 

Age Occu patlon 

Street 

City State. 



Co|.., i o j .dterial 
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Camso's 




A post-morten of Caruso's throat showed a 
superb tli-rclopmrnt of his Hyo-Glossu.i muscle — 
the basic reason for his tremendous vocal power. 



SircnpJien 

youftfyoGldisiit 



-and YOUR Voice 
will be Powerf UI9 
Rich^Compelling 

You have a Hyo-Glossus muscle in your throat. 
But you never use it because tlie nerve center 
in the brain controlling this muscle is dormant. 
The great secret of isolating this great vocal muscle 
was (!iacovere<l by KuKciie Fcuclitinger, A.M., famous 
European musician-scienti.'<t, who has now made his 
simple scientific method of voice development avail- 
able to everyone. It is ideally adapted to corrcsponil- 
ence instruction. The exercises are silent. You can 
practice them in the privacy of your own home. The 
results arc sure. 

100% Improvement Guaranteed 

The Perfect Voice Institute guarantees that Physical 
Voice Culture will improve your \'oice 100%. You are 
to be your own judge — take this training — if your 
voice is not improved 100% in your own opinion, your 
entire tuition will be refunded. 

Inspiring Book FREE Ktra 

send you FREE this valuable work, "Physical Voice 
Culture." \'ou assume no obligation. It may be the 
first step in your career. Do not delay. 

Perfect Voice Institute 



1922 Sunnyside Ave., Studio 13-57 



Ch 



icag^o 



Perfect Voice Institute stud'i'o^'^sT"""'*' ^cwc^o 

Please send me a copy of your new book, "Phys-lcal Voice 
Culture." FREE. I understand that It Is mine to keep and 
there la no obligation on my part. I am interested In 

□ Singing □ Speaking □ Stammering □ Weak Voice 

Name 

Address 

Aoe 



Increase Your 

Earning Power 

Apply time and labor-saving kinks to your work. Your 
efficiency will soon be recognized and you will be inline for 
advancement. 

If you do machine shop work of any kind, sheet-mctal 
work, painting, carpentry, auto repairing, farming, con- 
crete work, plumbing, electrical work, weldini?, building 
glas.s work, general repairing, tool-making, poultry raising' 
masonry or home repair work, get this 

LIBRARY OF 6000 

TIME AND LABOR SAVING 
IDEAS FOR SHOPMEN 
AND HANDYMEN 




Think what It would moan to you to have the 15-volume 
Shop Xotes Library of 6.000 easily understood short cuts to 
every-<Iay jobs. Here are some of the subjects taken from 
Just one of the volumes as au ilUustratlon: 

Ciittlns GloM 
Flagstone Walki 



Sheet Mi't&l Working 
I*:iintint Kinks 
Carpentry 
Aiitomnbile Repairing 
Machine Shop Work 
Farm Mechaiiict 
Tool Repairing 
Lock Kt'pniring 
Key Making 
Concrete Work 
Poultry Applinnce* 
Plumbing Kiaks 



Elertricnl Kinks 
Battery Charging 
Cirtvort Work 
Automobile RepAinting 
Hut-Flame Blowpipe 
Lawn Mower R«*pairing 
Iteautifying Your lluma 
Portable Air Comprps^or 
Ganoline Pump Exten- 
ffion 

Log Cabin Con»lrurtion 
Fuldiug Bedfur Koadater 



Hints for the Builder 
Refinishing Soft-Wood 

Floors 
Setting Window Glass 
Etching Brass and Cop. 
I>er 

Glue and Its Uae 
Proper Hot-Water Heat- 
er Installation 



Each volume contains approximately 500 articles and 400 
illustrations and has 224 Pages. At the rcRUlar price of 50 
ct^nts iM*r single volume this library costs you S7 M) but for a 
limited period we will supply the 15 vols, when ordered at one 
time at the special reduced price of only 94.50. 

SEND NO MONEY 

SPECIAL OFFER COUPON 

POPULAR MECHANICS PRESS. 

200 E. Ontario St., Room PtO. Chicago, III. 

Send me, as per your special offer the following books. I will pay 
postage and the price of books when they arrive. My money 
win be refunded if I am not satisfied. (Check what you want.) 

□ 1928 Shop Notes and Lath* I I Complat* Shop Notes 
Handbook, 9U LJ 



Library (IS vols.) (4.50 



Xame 
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GET this, men! It's the greatest of all discoveries in physical 
culture ! It's the secret that makes CHAMPIONS ! 
You don't know your own strength! There are hidden forces in 
your muscles that will amaze you. Learn how to use them and 

you'll be doing feats of strength you never thought jjossible. You'll be ALIVE 
with dynamic vitality. You'll have the SPEED of greased lightning — the deadly, 
crashing POWER of a tiger's spring. And oh man, what a PUNCH you'll pack. 
Just let some big bully start something with you — he'll think a Kansas cyclone 
hit him I 

Throw away the old-fashioned dumb-bells and all the rest of those moth-«aten 
exercisers. Quit working your heart out to raise a couple of bumps of lead-like 
muscles. Let Science do for you almost overnight what years of ordinary exer- 
cising will never do. 

Miuscles Grow Like Magic 

elephant. Let me build you the body 
of a CHAMPION. Almost before you 
know it you'll have one of the prettiest 
developments you ever laid eyes on. 
Your whole body will be wrapped in 
beautiful, long, rippling muscles. Take 
a look at the pictures on this page. 
They show how Titus Training makes 
muscles GROW! And boy, they grow 
FAST! Titus Training is SCIENTIFIC 
— it develops EVERY muscle in your 
body. It makes you over from head to 
foot, inside and out. 

Miss This Amazing 
-Mail Coupon NOW 

Find out about the amazing discovery 
of Muscle Concentration. Read why 
Titus Training accomplishes 
such astounding results. See 
what it has done for thousands 
of others. ' This wonderful book 
is yours FREE if you send 
your name and address AT 
ONCE. Just shoot dong a 

nickel to pay postage. Do it now — ^you _ Name, 
can't afford to miss THIS book. 



Muscle Concentration — that's the 
secret of SUPER-strength. Develop 
the power of Muscle Concentration and 
YOU will be in the CHAMPIONSHIP 
class. You will be able to concentrate 
into any single muscle the entire strength 
and nervous energy of your whole body. 
You will have more strength in your 
little finger than most men have in their 
arms! 

You don't want BEEF. You don't 
want the clumsy, useless hulk of an 



Don*t 
Book- 




Wear This IVIedal 

Strong men all over the 
world wear It. Made of 
solid statuary bronze and 
given to you free. Mall 
&>upon for full details. 



The One 
and Only 



TITUS 



105 E. 13th St. 
New York City 




BEFORE 



Here's the way this lad 
looked before he wrote 
to Titus — pale-faced, soft, undeveloped. He 
had no more muscle than a snow-man. No 
Strength, no energy. He certainly needed help. 



AFTER 



And this picture shows what 
a few weeks of Titus Training 
did for him. He's as hard as nails now, and look 
at those big powerful muscles. Note how all his 
muscles are developed — arms, chest, stomach, etc 



Titus, Dept. M-1211 

105 East I3th St., New York City. 

Dear Titus: Send me a copy of your big new Book, 
" Miracles in Muscle." Here's a nickel for postage. 



Address. 



City. 



.State. 



Cci 
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Learn Auto Mechanics 

' In 8 Short Weeks 

Regular Shop Work — No Books 

STEP RIGHT INTO A BIG PAY JOB 



I'll Pay Your R-R-Fare to Cincinnati 



Why go on begging for a raise? Why growl and 
complaiti because you don't get it? Why, when 
every city, town, and farming community is 
pleading for more auto and tractor mechanics — 
trained as McSweeny students are trained, to know 
carsof every make and to know them "inside out"? 



What They 
Write Me: 

"My last pay 
check was 
$83.97. I 
learned battery 
work with you." 
— CI a r e n c e 
Mitchell, Mich- 
igan. 




McSweeny Men Make Good 

Every month my men are taking fine Jobs 
formerly filled by lialf-tralned students or half- 
baked, self-trained mechanical tinkerers. Let 
me send yon the "proof," letters from former 
McSweeny students now earning up to $10,000 
a year, and few earning less than $50.00 a 
week. "Mac's SHOP WAY Means Bigger 
Pay." 

Employment Department 
Helps You 

My employment ili purt iiu-nt aids students to 
lliid spare time work while they study, and also 

h.-lp' craduntM lo. .itr sontl-piivinc p-".-!:!!)!!*. Miic doean t 
fiiri;. ! about hii er:idii.-it.-ii ntliT tli-y HmuIi I. is courie. 

■■■■■■ • • •••• » DIP 

McSWEENY Auto and Tractor School, ■ Dl\J 

6.S4 McMillan St., Cincinnati, Ohio., Dept. Il-R. • D/^ril^ 

Plea.se send your Rig Ulustrated Book, and FREE Rail- ! DvrWiV 

road Fare and Employment Oiler. I pj^£^g 

Name I 

Address : nj„ii 

City State S Coupon 



No Experience or Education Necessary 

Working with real 



Think of It! 

tools on real equipment you be- 
come in only EIGHT WEEKS 
a better auto mechanic than men 
who have "Addled" around an or- 



dinary garage for years trying to 
learn. No previous experience or 
education necessary. You learn 
by doing practical Jobs on real 
equipment with real tools. 



Your Money Back Guaranteed 



If, when you have finished your 
training, you are not perfectly sat- 
isfied: If you are not qualified to 

fill A hit pay job. 1 will refund every cent 



of your tuition. Save onc^third by writiuc 
now for fn«rinaiinK. illustrated book on 
AUTO AND TRACTOR MECHANICS. 
Your onpy i* free. Write now for remark- 
able tuition offer. 




Cincinnati, Ohio 



' INTO YOUR. POCHET < 



Lctrn SHOWCARU WRITIXC; it 
pays big. Steady positions; count- 
Send for com- less .sicio job.s. BEGIN- 



pleto book 
aad boffin* 
aer»' outfit— 
poatpa id" 
mail money or 
money order 
*-odav. 



NEU'3 OUTFIT with, 
DA I LY*S SH 0\V 
CARD WRITING! 
COUUSH without ex- ^ 
tra charue — complete In 34 
lessons— $3. Best invest- 
ment you eTer made. Maitter ttiii 




CALCULATOR and BOOK 

Kalqlex. Quick, Accurate, Durable. For Addition, 
Subtraction, Multiplication and Division to 6 places. 
$1.00. Money back if not satisfied. Supersedes slide 
rule. Easily operated with 4 fingers at a time. 
Flat for pocket. Very helpful for quick figuring. 

Dr. WETHERILL'S SPECIALTIES 

AUDUBON, PA. 



Don't Envy The Plumber- BE ONE! 

$11.00-$16.00PER DAT and nrk EVERT day, ii lha number's wap. 

LEARN IN 8 to 12 WEEKS ^HlSStrfe^d""' 

If you aro making less than $60.00 a week you owe it to youraclf to 
investiirattf. Get FREE catalog that tells in pictures and words how 
we teach this trade. Special rates now. 

ONIVERSAL riUMBllie SCHOOL, 2030 Troast Avenue. KANSAS Cin. MO. 




ISTRY— Learn at home 

The Chemical Industry now ranks fourth among the industries of the United States and it 
ofiers a splendid opportunity for ambitious men. 

One of the best naya to prepare for a good position In this fascinating fleltl Is through the 
bome-iituay courses in Chemistry olTercd by the International School ot Chemistry. 

These courses are complete ami practical because they were prepared by some of the 
best-known chemists in this country, including Allen Ro<:er3, B.S.. M.^.. Ph.D. INTERNATIONAL 

— Head of Department of Industrial Chemistry. Pratt Institute; «;rHonL ■ 

L. M. ToLMAN. Ph.D.— Formerly Chief Chemist. Wilson & rHFMlSTRY I 

Co. Now Vice-president, United Chemical and Organic ur ontmioini | 

Products Co.: BraDLKT STOrRHTOtl. B.S. ^^.J^|„to,-«.i«nirrl2r^«»-dln,. «,lwu.l. I 

— Head of the Department of Metallurgy, imernatioii*l_CoiTe^onaenc«_ScIiooli | 

Lehigh University, and Owem L. 
Shinn. Ph.D. — Professor of Ap- 
plied Chemistry. University 
of Pennsylraaia, 



Dcpt 5S69-F, Scranton, Penna. 

Without cost or obligation, please send DO 
full details of your home-study course In 
CHEMISTRY 



MaXl coupon for 
Froe Booklet 



Fame.. 



Address.. 



Cui- , - jterial 
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FREE 



BLUE 
PRINTS 



AND FREE BOOK "HOW TO READ BLUE PRINTS" 

SHOW YOU THE WAY TO 

BIG PAT JOBS 



X 

FIND 

OUT HOW 

Easy it is to Make 
$4,500 to $12,000 a Year 

Learn to read Blue Prints this amazinti new wayt Get 
into the world's richest industry — Buildlnit! See how 
quickly and easily you can train to malce $4,500 to 
, $12,000 a year! My FREE Book "How to Read Blue 
Prints" discloses all the so-called "mysteries" of Blue 
Print Reading — also fiives some startling facts about 
the nine best jobs in America. Don't send one penny 
— Just mall the coupon! 

NO longer need you spend years trying to pick up the 
"mysteries" of Blue Print Plan Reading. For now a 
quick, sure practical method has been perfected that has 
made tliousands of njen Blue Print Experts in a surprisingly 
short time. 

This is no ordinary "school course." It is practical from start 
to finish. It is based on many sets of real Blue Prints — plans 
that would cost thousands of dollars if purchased from archi- 
tects. Twenty fiimoua experts in all lines of construction work 
talk^over these Blue Prints with you in plain simple language. 
Show you every detail. Explain every short cut. Tell you the 
"secrets" of quick, accurate estimating. Explain Superintend- 
ing. Give you for the first time many inside facts and money- 
making methods used by the "Giants" of the Building Industry. 
This Is the kind of training that nulckly puts men 
into $4,500 to SI 2,000 a year johs — or Into profit- 
able contracting businesses of their own. Yet now 
you get It right at home In only 2 or 3 months. It 
requires no extensive education. If you can read 
and understand what is written here you can easily 
master It. 

See what this training has done for others: Bar- 
tbolomew. Calll.. became a contractor at an in- 



crease of over 300% his first year; Blair, Okla.; stepped up to 
Superintendent at 100%- increase; Dlckerson, R. I., lncrea.sed hla 
salary 700% In 12 months; Marchand, La., says: "My Income has 
Increased 200% and I now have more contracting work than I 
can do." 

Over seven billion dollars will be spent this year In new construction! 
No wonder then, such tremendous opportunities are open to you 
when you have this "head-work" training In Blue Prints. 
If you want more money — real big money! Then choose a "Blue 
Print" lob m Building. Clerk or Salesman,- 
Carpenter or Bricklayer, here Is the one field 
where there are unlimited opportunities for 
advancement. 

So accept my FREE gift of 
a complete set of real work- 
ing Blue Print-s, and my 
fascinating Book, "How to 
Read Blue Prints" that tells 
all the interesting and In- 
structive fuct.s ntioiit llluo 
Print Plans. Don't send one 
penny — pay no C. O. 
D.— It's all FREE. 
Just fill out and mall 
the coiipon today — 
NOW! 



TWO 
BOOKS 
also 



FREE 



Chicago ^chniccU. 



IF YOU LIVE 
NEARBY 

Visit our bic day or eveninc 
Bchool attended by over 1000 
Builders. You can set ttie 
same traininc at honie by 
mail — same plans, lessons and 
instructors. Your spare time 
in enough. 




Dept. X-141, 118 East 26th St., Chicago, 111. . 





Chicago Technical School 
for Builders — Dept. N-141, Chlcafto Tech. 
Building. 118 East 26th Street. Chicago, 111. 

PleaM Mnd ine your fire boolc, "How To Read Blue Prints," and 
complete Mt of real Blue Prints. 1 iindiTptand thet*e are mine 
to Iceep without obligation. It is also understood that no salesman 
will call on ma. 



Name ; 

Address 

City .State..'. 

_ j< 

Age .~ .'. Occupation. . . . 



Cop, 
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You can have one of these fine 



Power Plants ■ Transmission 



Installation 





Chief 
Engineer 

DUNLAP 



and 29 Noted Engineers 

have built a remarkable home-training in 
Electricity, using job-tickets and eight out- 
fits of standard tools and materials, including 
the $10 motor pictured below, all supplied 
without extra cost to the men we train. 
Theory and practice combined in a new, effi- 
cient way. Prepared by men from: 

General Electric Co. 

Commonwealth Edison Co. 

Westinfthouse Electric & 
Mfg. Co. 

Western Electric Co. 

Cutler-Hammer Co. 

Allls Chalmers Co. 

Mass. Institute of Tech. 

Columbia University 

and other leading corpo- 
rations and universities 




IF you arc looking for the way out of small pay, hard 
monotonous work, frequent unemployment and 
lack of future— come into ELECTRICITY, the 
biggest, fastest-growing industry on earth. Here is a 
place and a chance for you. 

This is the Electrical Age. Electricity turns our machinery, 
lights our homes and factories and offices and farms — gives us 
swift, clean transportation, carries our messages by telephone, 
telegraph and radio, thousands of miles — provides us with luxury 
and necessity at every turn. And the business has become as solid 
and prosperous as the nation itself. 

That's the line to get into. You can. Get in touch with me and 
I'll tell you how. 

Big Pay — Fine Jobs — Plenty of Them! 

Thousands of giant Power plants, endless miles of transmission 
lines, huge installation projects, the manufacture of Electrical 
machinery and equipment, the operation and maintenance of 
billions of dollars' worth of Electrical properties, enormous build- 
ing operations — these and a hundred other great branches 
of the Electrical industry provide more jobs, bigger sala- 
ries, and better chances for advancement than you can find 
in any other line. Work as interesting as an adventure. 
Security and a real future. A chance to make money.any- 
where in the wide world. A business of your own, or a 
l^ermanent position. All these now within your reach. 
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Manufacturing | Building (Thousand Uses 




The way is 
easier than you think ! 

I AM looking for more ambitious young fellows to 
prepare for these fine Electrical positions. We 
are ready to make an agreement with you to quickly 
fit you for this interesting, well-paid work, then help 
you get placed at a substantial increase in pay or the 
entire service will not cost you a penny. We know 
the amazing opportunities open in Electricity, and 
we know exactly what training a man must have to 
take advantage of them. So we feel justified in put- 
ting our entire resources of over two miUion dollars 
back of this contract. 

You can qualify for this life-time chance. If 

you are genuinely interested in Electricity, if you 
are willing to devote a part of your spare time to 
getting ready — you need neither money in the bank, 
nor a high-school diploma to get the training and 
employment .service we offer. 
If you are earning less than $40 a week now, here is 
your opportunity to prepare for a position paying at 
least 50% more, at a cost you can afford, and without 
cost, if you don't. 

Write me, or mail coupon, and I'll prove it. 



Figure tUs 
Agreement in Dollars and Cents ! 

If you are earning $30 a week now, here is your chance to get 
$45 a week and the $15 raise will only cost you $1.50 a week 
for a short time. That's better than a 10 to 1 "bet". Look 
into it. 





Dept. E-774, Drexel Ave. and 58th St., Chicago, III. 



chool 



The American School 

Dept. E-774. Drexel Atc. & 58th St., Chicago. III. 

Please send me complete information about your job and raise 
offer and {acta about the opportunities in Electricity. 



Name. 



Address 

Age '. Occupation. 



Cri 
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bet your li^ 
Im rough!** 




CHAMPION OF 
CHAMPIONS 

Don't read another word if you think I've got any time to 
waste on MAMMA'S BOYS. And don't read another word if 
you think my system of body building is any pink-tea affair 
for drug store sheiks or lounge lizards with a YELLOW 
STREAK a yard wide. I'll tt^eat you ROUGH when you take 
my cQurse jpdii'll tell you where you get off, doggoned quick, 
if you doolt^do ^what I tell you. 

- ni Make Ydu Strong 

But when I get through with you, you'll say that George F. 
Jowett i^ the BEST FRIEND you ever had. 

You will have muscles of iron and ner\"es of steel and every 
fibre of your being will be athrob with HEALTH and ENERGY 
and VITAL FORCE. The virile red blood of a conqueror will 
flow through your veins. Mentally and physically I will give 
you the POWER that is tlie foundation of SUCCESSl 

Patented Dumbbells Free 
To every person who takes my course I will give O pair 
of tny patented Jowett Progressive^ Disk Dumbbells. _ TTiey 
cannot be equaled for workmanship and muscle building. 

Here's another important point — my course is laid out per- 
sonally for each pupil. Every week you receive a new set of 
exercises in order of progression. You get Twelve Courses cover- 
ing the Twelve Principles of Life. On conclusion of your course 
you receive an emblem showing you are a graduate of the 
Jowett Institute of Physical Culture. 



Get My Big Free Book 



11 of 
the 



All I ask is this. Send for my big free book, "The Thril 
Being Strong." You'll get a real kick out of it because of 
photographs and because it shows how easily you, too, can 
nave nerves of steel and muscles of iron. RememSer— -I GUAR- 
ANTEE to build you up or refund every penny. 



I JOWETT INSTITUTE OF PHYSIC ALj^ 

I CULTURE • *' 

I Dept.4-K 

I 326 Poplar St., Scranton, Pa. 

I Dear Mr. Jowett: 
Without cost or obligation, please send nie ft copy of jrour 

I illustrated bcoklet. "The Thrill of Bslng Strong." 



I 



Name.. 



AddreM . 



HowTo Secure A 

Government Position 

Why worry about strikes, layoffs, hard times? Get a Gov- 
ernment job! Increased Salaries, steady work, travel, 
good pay. I'll help you becciiif u Cu.stom 
House Clerk, Railway Postal Clerk. 
Post Office Clerk, City Mall Carrier, 
Rural Carrier — or any other 
Government job you want. 
I was a Secretary-IOxamlner 
of Civil Service Commission 
for 8 years. Have helped 
thousands. 

Now FREE 

My 32-page book tells about the 
Jobs open — and how I can help 
you get one. Write TODA'i . 
ARTHUR R. PATTER.SOX, CI . il 
Service Expert. MTTERSOII SCHOOl, MO 
Wisner Building, Rochester, N. 



|earii^l4TI€N 

TARTEDf 




WHERE LINDBERG 



GET TRAINING 
THAT ASSURES SUCCESS! 

COME to the Lincoln Airplane School — 
where Lindbergh started. Get the same 
thorough, complete instruction — now under 
greatly increased facilities. 
Here you get practical Ground and Flying Training. 
You work on real planes and motors supplied by the 
Lincoln Aircraft factory. Vou go right up into the 
sky In our fanunis Lincoln Page planes. Competent, 
experienced instructors. \\'rlte at once for full 
Information! 

LINCOLN AIRPLANE SCHOOL 

Successors to the Lincoln Standard Aircraft School 

a4X7 O Street, LIneoIn, Nebraska 





ROAD for BOYS Magazine 
. . . 50 pages thrilling stories, " 
pictures. si)orts, mystery, etc. Free 
membership in WIXXIT CLUB, badge- 
button, bis outfit, cataloc and new plan for c«ttinc 
esHV money and ewpll prizes. Big Bitrprii*e too. 
ALL FREE! Nu oUicatiun. Write today to 



WINNIT CLUB, 43, 
130 Newbury St. 



Open Road for Boys 
BOSTON, MASS. 



STUDY AT HOME 

lM'i<(irn>' a lawyrr. Lt-trally traint--(i 
men win high positions and biff buc- 
cess in htisinesR and public life. Ba 
Independent. (Jrcater opportuDttiea 
now than ever before. Bijc corpora- 
tions are headed by men with leffai 
traininif . E;irn 
$5,000 to $10^000 Annually 
- -J ffnide you Rtep by step. \oii can train athoma 

. darine' aparo time. Ucgrco of LL.H. conferred. 

LftSalle atadenta found anaontr practieinfr atturncya of every 
•Cat*. We furnish all text maCerial. including fourteen-voluroa 
^ Law Library. I^w coat, easr terma. (detour valuable 64-paffe' 'Law 
IGuida" and "Evidence" • books KKEIO. Send for them NOW. 
LaSalle Extension University, Dept. i064-L Chleago 
The World's Laraast Business Training Institution 






Amaztiig 

Men / - 



j -HOOK-FAST' pays you SI 2 a 
day — Remarkable Sideline 

I Sell the marvelous "Hook- 
Fast" belt from actual sample 
that I furnish. Kvery belt 
beautifully madewlth personal 
Initials and p<jpul:ir einbleni.K. 
Astounding special device pre- 
vents belt from slipping yet 
gives ab.solute comfort. Men 
buy everywhere. Take quan- 
tity orders from clubs, asso- 
ciations, etc. Write today sure. 

Aak for Amating SucceH Plan. Free 
Belt Offer and CTerything needed to 

St you started. Give full personal 
[tUIs. Address John Dawson, Pres. 
NATIONAL CRAFTS COMPANY 
41 Jakn *t.. Dwt. K-2«, N*w Vorfc 



Cl 
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lym TiainYou 
at Home to Fill 

a Bi^'Pa 



mi 



^lUdioJo 



m 





Here's the 
PROOF 




•97S One 
Month in 
Spare Time 

"Recently I made 
S375 in one month 
in my spare time 
installing, semcing, 
selling, KadioSets." 

Earle Cumminfis, 
18 Webster St., 
Haverhill, Mass. 




t4f 0 a Month 

"I uork in wliat I 
belii'\-e to bo th** 
large^^t and best 
eq\iippcd Iladio 
shop in the South- 
west and also oper- 
ate KOFI. I am 
averaging $450 a 
month." 

Frank M. Jones, 
922di a d a 1 11 peS t . , 
San .\nftelo, Tex. 



If you are earning a penny less than S50 a week, send 
for my book of information on the opportunities in 
Radio. It's FREE. Clip the coupon NOW. A flood 
of gold is pouring into Radio creating hundreds of big 
pay jobs. Why go along at $25, $:iO or $-}5 a week 
when the good jobs in Radio pay $.50, $75 and up to 
$250 a week? "Rich Rewards in Radio" gives full 
information on these big jobs and explains how you can 
quickly learn Radio through my easy, practical home- 
study training. 

Salaries of $So to $2S0 a Week 
Not Unusual 

The amazing growth of Radio has astounded the 
world. In a few short years three hundretl thou.sand 
jobs have -been created. And the biggest growth is 
still to come. That's why salaries of $50 to $250 a 
week are not unusual. Radio .simply hasn't got 
nearly the number of thoroughly trained men it needs. 

You Can Learn Quickly and Easily 
in Spare Time 

Hundreds of N. R. I. trained men are today making 
big money — holding down big jobs — in the Radio field. 
You, too, should get into Radio. You can stay home, 
hohl your job, and learn in your spare time. Lack of 
high school education or Kadio experience are no draw- 
backs. 

Many Earn $IS, $SO, $30 Weekly 
On the Side While Learning 

I teach you to begin making money shortly after you 
My new practical method makes this possible, 
you SIX BIG OUTFITS of Radio parts and 
•h you to build practically cverv tvpe of receiving 
known. M. E. SuUivan, 412 — 73rd St., Brooklyn, 
Y., writes, "I made $720 while studying." G W 
Page, 1807— 21st Ave., S., Nashville, Tenn., "I picked 
up $935 in my spare time while studying." 

Your Money Back If Not Satisfied 

My course fits you for all lines — manufacturing, 
selling, servicing sets, in business for yourself, operating 
on board ship or in a broadcasting station — and many 
others. I back up my training witli a signed agree- 
ment to refund every penny of your money if, after com- 
pletion you are not satisfied with the lessons and in- 
structions I give you. 

Act NOW— 64*Page Book is FREE 

Send for this big book of 
Iludlu Inrurniutlun. It liua put 
hundreds of fellows on the road 
to bigger pay and success. Get 
It. See what Uadlo offers you, 
and how my Kmployment De- 
partment helps you get Into 
Radio after you graduate. Clip 
or tear out the coupon and mail , 
it UIOHT NOW. 

J. L SMITH, President, Dept. 22H 

National Radio Institute 

Washington, D. C. 




enroll. 
I give 
teach 
Bet 
N. Y 




"Vbn can build 
lOO cii-cvits with 
>tlie six Ing outfits 
) \of Rad io parts 
— tl^veyou 



SofiheipOyou^ 
can ' " ' ^ 




Emf^affmentSerm to all Grmwdes 



Findou. 
about ftiis 
practical i*ay 
to bi^ pay 



Mail This FRBSCOUPONTodayl 



J. E. Smith. President. 

Dept. 22H. National Kadio Institute, 

Washinaton. D. C. 

Dear Mr. Smith: Send me your Free book 
" Itlch itewards in Uadlo" giving information 
on the big-money opportunities in Kadio and 
your practical method of t«'achlng with six 
Kadio Outllts. I understand this places me 
under no obligation. 

Name Age 

Address 

City State 

Occupation 




Cl 
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TAKING, 
PICTURES 



.a 



'Oil 



What Others Ar« Doing; 

"I earn more money now than 
I ever did." Alfred Jaques 
"It gives me great pleasure to 
thank you for placing me. I 
expect to make great head- 
way." C. A. Harrison 
"I have made a connection as 
Cameraman with the Univer- 
sal Pictures Corporation. 
$75.00a week isn't so Dad for a 
starter. Is it?" W.B.Holcombe 



Working on the side in his spare time, . AU over the world men and women are earn- 

T TT TTr J J annn • n I TT '"8 Splendid incomes in Photography. Big 

J. n. Waae made $Z(M in Z weeks. ±le opportunities everywhere. Find out how you 

writes: "I find work only waiting for can quickly quahfy to make real money in 

f 1 ■ •, J .1 Motion Picture Photography, Portraiture, 

someone capable OI doing it, and the Commercial and News Photography. Turn 

possibilities are beyond my fondest ^p*""? ^""'^ profit; or step into a 

r ^ ^ good paying position; or open your own 

nopes. studio. The field is unlimited. 

You can start making money at once with the real PRO- 
FESSIONAL MODEL CAMERA we ghe you. Your 
^ . . „ , , , „ J .choice of Motion Picture or View 

Camera. Mall the coupon for full details of this unusual offer. See how 
easily you can get started In this fascinating work. 



CAMERA GIVEN 



N. Y. Institute of 
Photoftraphy, Dept. 49 
10 West 33rd St., New 
York, N. Y. 

Please send me Illustrated 
book on Professional Photography, 
Job chart, and Free Camera Offer, 



N ame 



NO PREVIOUS EXPERIENCE NEEDED 

Our staff of famous experts will teach you everything. And yoli can learn 
In your own home or in our great New York studios. 

^ FREE BOOK— Send the coupon or write for handsome, illu.-?- 
V trated book explaining the many opportunities in Professional 
K Photography and how you can take advantage of them. 
Job chart and details of Free Employment Service 
included. 



Address ♦< 



City. 



, N. Y. INSTITUTE OF PHOTOGRAPHY 

state \ D«pt. 49, 10 West 33rd Street, New York, N. Y. 



BE A MOVIE 
OPERATOR 

Motion Picture 
Operating and Pro- 
jection taught at 
home. Get a good 
pay Job with Movie 
or Vaudeville 
Theatre. Projector 
given with course. 
Write for Koklcr. 



ELECTRICITY 



Finlay Men are in Demand. There is a Reason. 

Promising Future for Practical Trained Electricians 
and Engineers at Big Salaries. Fascinating work, 
rapid advancement, opportunities unlimited. 
12 Weeks Intensive Courses in Practical Electricity 
and Power Plant Operation covering Wiring, Motors, 
Generators, .\rmature Winding. Radio, Farm Lighting, 
Switchboards, Electric Refrigeration, Automotive 
Electricity, etc. These Courses Open To You Now. 
ONE and TWO YE.\R COURSES in Electrical En- 
gineering leading to degrees. Registration for these 
courses open Sept. 18 to Oct. 18. Laboratories ex- 
tensively equipped with modern machinery and ai>- 
paratus. Faculty of recognized experts. 27th year. 
Free employment service for graduates. Part-time 
work secured durinp; tr.ainine. Catalog free. 

FINLAY ENGINEERING COLLEGE 
1001 A Indiana Ave. Kansas City, IMissouri 



6 



ammonei/ 



AT 

HOME 



Men or women earn J25 to $50 a we«'k at iiome. All or part 
time. FuKinating work. Nothinc to wvll. We teach vow at 
bom*>. Furniiih all tools and materiaN. AHTCRAFT 
STUDIOS, Dept. fiO. 427 Divcrwy Fiirkwuy, Chicago. 



ZIP-ZIP 

SHOOTER 

'T'HOUSANDS of boys are mn.le 
happy with this wontierful Zip-Zip 
shooter, something every boy •wjuits 
and never gets tired of. Zip-Zip 
shooter is sctentiflcally anrt^ practically 

made; If you like huntiner and out- 
door fiports. Ret a Zip-Zip shooter 
with plenty of ptrp and force. If your 
dealer happens not to have them, 
order from tis. Zip-Zip shooter 35c 
or thr*« for S1.00; send stamps, 
coin or money order. 

AUTOMATIC RUBBER CO., Depl. B. B.. COLUMBIA, S. C. 





Show Card Letterintf^ 

Hebb Is the very course you need if you want to get a good paying position as a Show Card Letterer or Sign Letterer, or 
have a business of your own. This course is complete and pnictlcal and especially arranged to meet the needs of the 
•tudent who studies at home. It was written by E. L. KoUer. Principal of the International School of Art. member of ^ 

the American Federation of Arts, and The National Socletv ^ 
of Craftsmen. ■ .iv.>n . T-m u a ■ 

H. L. Wood, a clerk, made more than $700 "on '''' cr.unni 
the side" before he had completed this course.^^ nc Sidt 

Harry Lord writes that he has more than^^^ Or AKI 

doubled his salary. William Whitman is^<^ Division »f the 

earning three times as much as he International Corr«spondene« Schools 

did before enrolling with the ^ Dept. 5570- F. Seranton, Penna. 

International School ot Art. Without cost or obligation, please send me 

„ ., _ full details of your home-study course in 

Meal Coupon DSHOW CARD LETTERING 

f/"^ ^ □ILLUSTRATING □ CARTOONING 

Booklet 

Kame 
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FREE 



Get two wonderful 
books by mailing 
coupon bei 




These Two 

Books- 
Mai/ Coupon! 

Yes, Absolutely 

FR££ 



Yea get these Gen- 
uine High Quality, 
Imported Drawing 
Inatramenta, 14 
Other Tooie and a 
Drafting Table — 
ali included in 
my Home 
Training 
CoarM. 





Plan 

Engineer Dobe 



B€K>]fiS 

FRED 

Just Send the Coupon Below! 

Jobs for Draftsmen 

in Great Industries— Learn At Home 



Automobiles— Electricity— Motor Busses 
— Aviation — Building Construction. 

There are jobs for Draftsmen In all of these 
Indaetries and in hundreds of others. 

Aviation is expanding: to enormoos proportions. 

Electricity la getting bigger every day. 

Motor Baa bailding ia becoming a leading 
world industry. 

Building of Btorea, homes, factories and office 
buildings Is going on all the time. 

No structure can be erected without plana 
drawn bv a draftsman. No machinery cun be 
built without plans drawn by a draftsman. 

I train you at home. In Drafting. Keep the 
job yoQ have now while learning drafting. 

I will train you In drafting right where you 
are in your spare time. I have trained men 



who are making from {3,600.00 to (9,000.00 * 
year. There Is a big future for ^raftsmen be* 
cause you plan and supervise the work of 
others, or you go into business for yourself. 
Get started now toward a better position, pay- 
Ing a good, straight salary, the year around. 
Comfortable surroundings. Inside work. 

Earn As You Learn 

I tell you how to start earning extra money • 
few weeks after beginning my training. 

Employment Service 

After training you I help you to get a job with- 
out charging you a cent for this service. Em- 
ployers of Draftsmen come to me for men 
because they know that Dobe Trained Men 
make good as they have learned drafting 
by actually doing the work themselves, in a 
practical way. Employers know they are not 
taking chances on men trained by mo. 



Money-Back 
Agreement 

I train you at home under 
a positive Money - Back 
Agreement If my training 
does not satisfy you after 
you have finished, you get 
every penny back. 

Age or Lack 
of Education, 
No Drawback 

Previous experience is 
not necessary. You do not 
need to be a college man 
or high school graduate. 

Help As Long 
AsYouNeedIt 

As my student you can 
write to me any time you 
want to and as often as you 
like and I will give you 
help on any subject per- 
taining to draftsmanship. 
I will advise you about 
jobs, extra work, fees and 
how to make extra money. 



^$?0.S a W*eek ■ COUPON 
Ask for My t FREE Boolis 




"ru tram you 

at home"— 
Enainemr Dobe 



Hail this coupon, at once. Get "Hy Pay Raising 
Plan" and "Successful Draftsmanship". Bother 
^! them point the way to Success. You owe it to your- 
' self to find out what a big opportunity there is in 
practically all industries, for Draftsmen. These 
two books are Free. They come to you post paid. 
Mail the Coupon for them TODAY. 

ENGINEER DOBE 

1951 Lawrence Ave., Div. 13-57 Cbicaco 



ENGINEER DOBE 

1951 Lawrence Ave., Div. 13-57 Chicago 

Send me free of all cost your book, "Successful Draftsman- 
ship", also plan to earn money while learning and^ proof of 



big money paying positions, 
Raising Plan. " 



Also your new book "My Pay- 



.Age. 



Addreae. 



Pott Offiea... 



StaU.. 
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Giant Chest Eqiander 

and 

Progressive Exerciser 

Be a muscular marvel. Have the 
muscles of a superman. Become 
strouK for your heHlth's sake or to 
astound your friends with extraor- 
dinary feats which only men of 
glnnt strength can do. In a few 
short weeks you will easily do stunts 
which now seem difficult — then real 

muscles and strength will 
be yours — and yours to ^ 
keep. If you want exer- 
cise to Ju.st keep In good 
shape you can reduce the 
strength of the Progres- 
sive Kxerclser by eliminat- 
ing as many cables as you wlsli. 
If you want great resistance so 
as to build up big solid muscles 
then use the full strength. 




SendNoMoney 

UseThis 
Moneij 
Savinq 

\€bupon 



How the Giant Ctiest Expander and 
Proorestive Exerciser Is Made 

The Giant ChMt Eipand*?r and Pro- 

r:ras»fva iCieiriacr la ttiHdo wltli 
ire, springy rubber bo aa to gire it 
long wearing and great reaieting qiial- 
itien. Do not pay more for an exer* 
ciaor that tias fort* or leu rubber 
Btrande to earh cable. G^t the bent 
ui)d moat durable. The Giant Pro< 
greaaive Exerriaer hai SO strands of 
the fineat rubber procurable to each 
cable. 

Free Instructions 

We do not th"nk it enough to aend 
you an exercie<er worth double w hat 
we aak, ao for a limited tin:e. wo 
will alao include in«tructimia , abui* 
lutely free. Theae instriicttona ate 
intereating and aimple to follow — they 
ahow you the abort cut to tiealth and 
atiencth. Order to<lav before ihta 
wonderful offer is withdrawn. 

Your Guarantee 

T> e Giant Gbeat Expander ia eold 
with a guaraDt«e that yoti will aay it 
ia the fineat too erer aaw or your 
money baokt 



FOR 5 CABLES 

$4 FOR 10 CABLES 
$6 FOR 15 CABLES 
$8 FOR 20 CABLES 

How to Order— Send No Money 

Sign your name and addreae to rouron 
below and get your Giant Exeiciner 
at the oreient low introductory pr'ce 
by return mail. The price ia made 
low becauae we want everyone to enjuy 
muBclea and strength at the loweit 
poeaible eoat. Don t pay moie — order 
from ua — get the moat (or your monay. 
Uaa coupon now. 



2 



PROGRESSIVE EXERCISER CO., 
4010 Langdon BIdg., 

Broadway and Duana Straat, N«w York 

Your to Cable ( 1 Your 15 Cable I ProrreeslTe 

Your S Cable I 1 Your 20 Cabia 1 Exerciaer 



I 
I 
I 

I Please send 

I Check the Exerciser you went, and it will be ecnt y.ou by return mail. 

■ Pay postman introductory price, plus few rents postage on arriTal. It 
is understood that if you are not entirely aatisfied with your exerciaer you 

I may return it within 6 days and cct your money back 

I Name 

J Street 

1 City state 

2 U ron tlTe outaida tba Dnltad 8tat«a, aend eaah with order. 



For Your Future 

INVESTIGATE THIS 

VOCATIONAL TRADE OPEN TO ALL 

WHETHER 18 OR 50 

The opportunity of a lifetime to become 
financially Independent. Earn up to $5,000 
a year. Great demand and always will be 
because It is a human necessity. Easily 
learned In three to six months by actual prac- 
tice with the regular tools of the trade. Xo previous training re- 
quired. Business of your own if desired. Oldest establishment in 
this field Is now ready to train an additional number of men for this 
work. Remarkably low cost — starting fees as low as $15. R. R. 
Fare to nearest school included. Earn while you learn If neces- 
sary — regular arrangement for part time positions. Investigate 
this opportunity. The facts are convincing. Write today for 
Bulletin No. 2 which gives complete information. 

.BODEE INSTITUTE 

New York Philadelphia Brooklyn 

1755 Broadway 1305 North Broad Street 85 Court Street 






Easy to Learn Watchmaking 

and watcb and clock repairing by uur 
practical method of individual traininv. 

Up^to $100 WEEK 



I^Dirr PnnV Learn in few month 
rnCC DUUIV ah hia- pay job or n 



tij 

r Blart 



till bitr 

your own buflinest* . _ 

trained watchninkerii. I>ay or eveniuK 
schCM.il. No books or classes. You can 
earn part of your tuition un actual re- 
pair work you do to school. Writ* tor fr— Book Today! 

NATIONAL SCHOOL OF WATCHMAKING 
1340 S. MIchlsan An. Oapt. 40 CHICAGO. ILL. 



Learn How to 
WRESTLE 

ItTwOmBMC 

^^^^^^^ Yes. learn to 

boeome t«i •»!>«< WTMticr 
risht In yoor own h<ini«. b» mall, 
from the ercatcat wrcatlera the world haa 
«»«• llnown B* an athlet*. be •«';<>"«■'>• /■"iSyi; 
I*arn how to throw and handle big men with ease l^rarn^a 
#ef„d you«2«° Alft.Saht in oor ^our«one,^,. and >lluatr.t«l 
with hundredi of charta and »ct««l pl»oto«r»plw b» a a 

Farmer Burns and Frank Gotch 

■i^ iifM matt DafMiM* Every man and ooy lo Ajn«rw«. op oii 

trui^w — vonr name. aE0 »od addrMS on a poatcard or letter 
bri^h ySS^o!??flS;%oK ■bw.lut.ty »r««,-no obligation of 
any kind. A aplandid book on wreaUins and phralcal culture 
Write todar statixiff four a<e. 

wll^SdSj.fWmtlnt 33nBMi.teBld»..Omato 

Learn Watchwork, Jewelry work 

and Engraving A fine trade commanding 

^ a good salary, and your services 
always in demand. Address Horological, Dept. P, Bradley 
Institute. PEORIA. ILLINOIS, for our latest catalog. 




Poor 0 
English* 

How much is it costing you 
in wasted opportunity i 

Erery day your associates are judgingryoa — by whatyoa 
eay and how you say it! Hazy ideas, ill-chosen words, balt> 
iner sentences, crude, slovenly speech— these mark a man aa 
loose in thinking. Thoughts clear-cat, words that give 
true shape and color, sentences aflame with power and 
originality— these are the things that proclaim ability, that 
win for their users swift advancement. Stop apologizing 
for poor English — it's inexcusable I Iii the quiet of your 
home— with LaSalle's help — yoo can learn to speak and 
write with real distinction, learn to makethe words yoa utter 
and the letters yoa eompoae stamp yoa as educated, ealtared, 
a power to reckon with in the business world. Ck>mplete 
details in an attractive 32-page book, "Effective Busmess 
BnKlisb.' sent yoa free upon request. Ask for it TODAY. 

LaSalle Extension University, DqiL 1064-BE, Chicago 
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RAILWAY POSTAL CLERKS 

$158 Month First Year 

Raise to Maximum $225 Month 

Many other U. S. Government Jobs Open to Men and Boys 18 up 



Post Office Clerks 
Rural Mail Carriers 



City Mail Carriers 
Clerks in Customs and Internal Revenue Service 
Prohibition Agents — Investigators 

These are steady positions. Strikes, poor business conditions, lockouts or politics do not affect 
them. V. S. Government employees get their pay for full twelve months every year. There is no 
such thing as "HARD TIMES" in the U. S. Government Service. 

BIG— STEADY PAY 

Railway Postal Clerks now get $1900 the first year regular, being paid on the first and fifteenth 
of each month. S79. 16 each pay day. Their pay i.s increased $100 and $150 a year. The maxi- 
mum i.s $2700 a year. $112.50 each' pay day. They get extra allowance for hotel expenses when 
away from home. 

PAID VACATIONS 

Railway Postal Clerks, like all Government employees, are given a yearly vacation of 15 working 
days (about 18 days). When on runs they usually work 3 days and have 3 days off duty or in the 

sanie proportion. During this off duty and vacation, their pay continues just as though they were m m M M ■§ 

working. When they grow old, they are retired with a pension. As Railway Postal Clerks are con- ^ 
tinuallv traveling, they have an excellent chance to see the country. ^ FRANKLIN 

City Mail Carriers— Post Office Clerks institute. 

Clerks and Carriers got S1700 the first year regular and automati- n^^^^^n 
cally increase SlOO a year to $2100 with further special increase to ^ ROCHESTER, 

$23U0. They also have 15 days vacation. Examinations are ^ N. Y. 

frciiupntlv held in the larger citie.s. City residence is unnecessnr.v. ^ 

.... ...... _r •I m wt m BT A (Not connected with 

What Will Yon Earn 5 Years from Now? u. s. Government) 

^ Rush to me entirely free ol 




Compare these conditions with your present or your 
prospective condition, perhaps changing positions fre- 
quently, kicking around from post to pillar, no chance 
in sight for PERMANENT employment; frequently 
out of a position and the year's average salary 
very low. DO YOU EARN $1900 EVERY 
YEAR? HAVE YOU ANY AS.SUR- 
.\NCE THAT A FEW YEARS FROM 
NOW YOU WILL GET $2700 OR ^ 
MORE A YEAR, EVERY YEAR? ^ 



J- 



charge 32 page book wltli (1) 
a full description of the position 
cliecked lielow; (2) a list of U. S. 
Government Jobs now ol)talnable; 
(3j full particulars telling how to get them. 



Railway Postal Clerk. . ($1900-$2700) 

Post Office Clerk ($1700.$2300) 

City Mail Carrier ($1700-$2100) 

Rural Mail Carrier ($210O.$33O0) 



Get Free List ol Positions 

Fill out tlie coupon. Tear It off and mall it to- 
day—now, at once. DO IT NOW — This in- 
vestment of two cents for a postage stamp may 
result in you getting a U. S. Government Job. 



^ Clerk in Government Offices ($1260-$2100) 

^ Prohibition Investi&ator ($2300-$3000) 

^ Name 

.\ddress 

Use This Coupon Before You Mislay It — Write or Print Plainly. 
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This Amazincf 

xDill shou) You WHY Thousands of^ 

COOKE TRAINED 



ELECTRICAL EXPERTS 




alVeek Steaditq 



GET INTO THIS BIG PAY FIELD 



THE whole world has become an 
electrical paradise. The most 
mysterious power on the earth — the 
force that man once worshipped is 
now harnessed to be the slave of the 
universe and break the 
shackles of drudgery for 
every human being. 

Electricity has made this 
the wonder age of all time ! 
Look about you on all 
sides. You see people 
turning to electricity for 
the common comforts of 
life, for relief in their work, 
for education, for pleasure. 
It is the salvation of the 
age! 




DR. CHARLES P. STEINMETZ, 
Chief Consulting Engineer of the 
General Electric Company, says: 
"There Is an enormous field 
for the Electrical Engineer. 
The world needs men who know 
something of electricity, of the 
operation and control of elec- 
trical i>ower. It needs men 
more and more every year. Its 
very existence depends on the 
electrician." 



ELECTRICAL EXPERTS 
ARE THE REAL MAS- 
TERS OF THE WORLD 



Realize this! That electricity affects 
every man, woman and child on the 
face of the globe. THE MEN WHO 
HOLD THE SECRET OF CON- 
TROL OVER THIS GREAT 
FORCE ARE AMONG THE FAV- 
ORED FEW WHEREVER THEY 
GO! 

The electrical expert can pick the place he 
chooses to live and worlc. He is always sure 
that every community has a growing need for 
men with electrical training expertness. As 
proof of this, Cool<e Trained Men can be 
found in highly paid jobs wherever elec- 
tricity is used. 

In the past twenty-five years this great field 
has developed beyond the dreams of pioneers. 
In the next ten years .vou will see electrical 
progress that would startle your imagination 
tcKlay. 

It is easy to sec that the thousands of young 
men who take the right steps now and learn 
electricity will be the ones to step into the big 
pay jobs just ahead. 



Copyrighted matarial 
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minute ^st 



The test that will 

open your eyes to 
a new world oS 

opportunity at 

your very Singer 

tips! 



(/) How many homes using electricity are 
there in your community? 

There are nearly eighteen million electrically wired homes in the 
U. S. and ten million more to be wired. The average cost of 
wiring a five-room house is $150 to $200. Multiply $150 by 
these millions and you will get a forceful idea of the money- 
making possibilities in this single branch of electricity. 

HUNDREDS OF COOKE TRAINED MEN ARE READY 
FOR THIS KIND OF WORK WITHIN A FEW WEEKS. 

(2) How many automobiles are there in your 

community? 

There are more than twent.v million pa.«senger cars alone in the 
U. S. EI very one is equipped with coniphcated electrical devices, 
which cause 65% of the troubles which bring cars into shops. 
Thousands of Cooke Trained Men are making big money 
in this work. 

(3) How many radios in your community? 

The surface hasn't been scratched. Still, there are eight million 
radios in the U. S. alone. Radio is one of the most interesting 
and highest paid fields for electrical experts. Cooke Trained 
Men are holding down many fine jobs in this big pay 
industry. 

(4) Have you ever visited the power plant in 

your community? 

There are more than four thousand power plants in this country. 
Each one manned by trained electrical men. Over 15,000 new 




jobs have been opened up in power plants alone, last year. 
Cooke Trained Men have found the big power companies 
ready to pay them big for their training in this field. 

THE LIST OF INDUSTRIES THAT ARE USING AND 
ADOPTING ELECTRICITY IS ALMOST ENDLESS. The 
instances above, however, should be enough for you to make 
electricity your choice for a life work. Cooke Trained Men are 
making big money working with electricity in over 300 different 
ways. 

Can you be satisfied with humdrum work and small pay after 
knowing this? 

Electricity is the ONE profession that you can be absolutely 
certain will continue to expand daily, constantly creating more 
openings for electrical cxp«'rt8, and more opportunities for 
earning a real he-man's salary. This 2-minute test only gives 
you a peek into the truth of this statement! The field is mar- 
velous — wonderful — and needs' thousands more of alert, 
ambitious young men. 



QxcTRicrrs' 

NEEDS WU 

If you want to make more money — if you want a real honest- 
to-goo<lnes8 job, where people will look up to you — get into 
electricity. 

Lack of education does not bar you. L. L. Cooke's work sheet 
and job ticket methods are practical — simple — interesting. 
The.v are so easily understootl that during your spare time you 
can learn to become a trained electrician in an amazingly short 
time — learn and earn $70 to 8100 per week. Cooke training is 

u sure-, quick and caay route to the best paying electrical jobs. 

You Learn at Home and Earn 
While You Learn 

You keep right on with your regular job giving only a little of 
your spare time each day. After a few weeks you are rcafly to 
do oda electrical jobs in your own neighborhood that ought to 
pay you up to $30 a week. Hundreds of Cooke's "boys" are 
doing this now. 

YOU ARE FURNISHED SIX BIG OUTFITS OF TOOLS 
AND APPARATUS TO WORK WITH FREE OF EXTRA 
COST. 

Endorsed by Enf^eering Society 
Recommended by Employers 

L. L. Cooke training is well known wherever electricity is used. 
It has been officially endorsed by a great engineering society 
and employers all over the U. S. come direct to the school's 
employment department for the electrical men they hire. 



Money Back if Not Satisfied 

You must be satisfied with the results you get from Cooke 
Training, or every penny of your money will be returned to 
you under a money-back agreement which you get when j'ou 
enroll. A $2,000,000 corporation stands back of this agreement 
to the limit. 

Investigate if you earn Less Than 
$70 a Week 

Your name and address will bring you a big free book telling all 
about the great electrical industry and complete details of 
Cooke Training and the small monthly payment plan. You'll 
enjoy reading this book — send for it now. 



Mail Coupon NOW 
for Free Copy 
of this Book 



L. L. Cooke, Chief Engineer, 
L. L. Cooke School of Electricity, 
Dept. 517 

2150 Lawrence Avenue, 
Chicaito. 

I would like to know more about electricity. Without obligating 
me In any way, send mc "Secrets of Success" and details of 
your traiolDg. 

Xame 

Address 

City State 




Cor 



00 
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m FREE! 

lip This Nerve 
ML Chart 




U you will mail the coupon below, 
this nerve center and vertebrae 
chart, showing how the nerves ra- 
diate from your spinal column to 
all organs of the body, will be 
mailed to you without one cent 
of expense. It is a chart which 
should be in every home. 

Where is that 
PAIN? 

It may be in the neck, back, hips, 
stomach, liver, legs or arms— wherever 
it is the chart will help to show you the 
location and cause of your ailment. 

Stop tiiat Pain 

By Relieving the Cause with 

Violet Ray — Vibration 
Ozone — Medical Electricity 

Tlia Four GrmattMt Caraliv* Powmrt Gmnmrattd by ThU 

Great New Invention! 

Elco Health Generators at last 
are ready for youl If you want 
more health — greater power to en- 
joy the pleasures and delights 
about you, ortf more beauty Is your 
desire — urUef Ask for the book 
on these inventions wlilch has Just 
been prepared. It will be sent to 
you without cost. It tells you 
how Elco Health Generators aid 
you In leaving the lethargy and 
hopelessness of bad health and 

weaknp.a behind forever. Re-vitalii e your- 
•eir. Bring b*ck eoetgy. Be laboUy kUt*. 
Writa todnyl 

Here's What Elco Users Say— 



Electric Healttd 
»CeiieratorsX\1 




trou 



•TVouldn't 
take $liX»0 
f o r m y 
Elco . • 
"Has dona 
ma mora 
cood in 3 

doctors did 
in thrao 



' "Cured my Rhenmatiam.'* "My Eczema cone.' 

.rouble." "Cured my weakncsa.** "Now I aleep aoundly all nirht. 



"No more |>aia.' 



my atomfteb 
'Thanks to 



"Cured 

_ nirht." 

Colda nerer bother ma 



my 

£loo my etrength ana Ti::or are back, 
now." "Chronic ConBtipalion baniBhfd.' 
These creat new inventione penerato Violet Ray, Vibration, Elec* 17 ••aa nTflS*! 
tricitjf and done — combined or separate. 1 ti.-y opcr;»to on the * * * * ac* 

electric liy ht in your home or on tlieir own motive power at leM than 50 cents per ye&r* 
£lco Health Generators are pofitivly the only initruments 
which can give you in one oi-.tfit Electririty. Violet Ray— 
Vibrstion and Ozone— the (our gre:itc.'»t curative ageata. 
Band tha coupon below. Get the Freo Book N''>Wt 

MAIL COUPON 
for FREE BOOK 

Do not put this paper down without sending 
the coupon. Don't go on as you are with pains 
and with almost no life and energy. You owe 

it to yourself to be a better man or woman. _You were put 
here to enjoy life — not junt to drag through it. So do not 
rest another day until ynu hnve nut your name on tha 
coupon here. Thnt will Lring the whole story ot thew great 
new inventions. Do it today— now. 

•■■■•■■II Lindstrom & Co. 




C Maker a of Therap&ulic'X 
Apparatus mium 1S9S,j 



liiliiii 



2322 Indiana Avenii* Dapt.13-57 Chicago 

Please send me your free book. "Health — Power — Beauty" and 
full Inlormatlon ol your 10-day Free Trial Offer. 



Name. 



e Addresi, 




^x^' Become a Convincing 

TS SPEAKER! 

Why Bit sphinx-like while other men— with 
' le38 knowledge, less ability than you 
—are eprin^ini; to their feet and pre- 
senting their ideas in a way that im- 
ined!>*.tely inspires confidence, fits them in the minds of 
listeners for positions of responsibility and power? Learn to 
speak powerfully, convincingly— to address audiences of 
business men with poise and self-posseaeion. Learn to 
organize your thoughts— capture the interest of your listen- 
ers—drive home the arguments that win. Be a power to 
reckon with in your company and in your community t 

Win Greater Success in Business 

At home, with LaSalle's help, you can quickly develop your 
ability as a public speaker. "Have made wonderful progress 
in speaking to assemblies of salesmen" — "Your course has 
helped me beyond measure" — "Gave me power I never 
possessed before or dreamed of possessing"— these are but 
a few of the tributes paid to LaSalle home-study training in 
Effective Public Speaking by those who have enjoyed ita 
benefits. Low cost; easy terms. Complete details in attrac- 
tive 32-page book, "The Power that Brought Succeaa," 
Rent you tree upon request. Ask for it TODAY. 

LaSalle Extension University, DepL I064-ES, Chicago 

^o'n^"UNCLE SAM'S"Pay Roll 

$1700 to $2300 a Year 

MAIL CARRIERS — POSTAL CLERKS 

Men 18 to 45 
Steady Work Paid Vacation 

Write Immediately for FREE list of positiona and full 
particulars telling how to get a position. 

FRANKLIN INSTITUTE 

(Xot connected with U. ^- Government) 

Papt. H311 Reche»ter, N. Y. 

BOW LEOS? 

THIS CARTER (Pat'd) 

Makes Trousers Hang Straight 
// Legs Bend In or Out 
Free Booklet — Plain Sealed Envelope 
The T. Garter Co.. Dept. e 
South Bend, Ind. 



TkT^'WArf Complete Home 
1^ vr vv; S tudy Course^ 

Amtion 



Quickly Train at Home 
for BIG PAY 

If you want thrills, adventure, fame, popularity — 
get into Aviation. Xow — fur first time — a complete, 
practical. E.\SY-TO-C;RASP Course in Aviation 
fundamentals offered at a low price. We teach you — ■ 
by Home Study — In the quickest possible time every 
step necessary to qualify for position as a Pilot, In- 
structor, Designer, Motor Expert, Inspector, Mech- 
anician, etc. 

You are taught every branch of Aviation: Motors. Wings, 
.^s.sombly. Construction. Deiilgn. Nomenclature, Flight Principles, 
Air Rules, Meteorology. Navigation. How to Handle Ship In Air and 
on ground and 100 other fascinating subjects. Profusely lllu.strate<l 
with all necessary diagrams, charts, plans, etc. Endorsed by 
Aviation experts. Accredited Diploma, on graduation. 

All over America manufacturing, transport, air-port service and 
sales organizations are springing up — with valuable openings for 
high priced, skilled men. FREE Employment Service. 

Write today for your FREE copy of new book, "Aviation," telling 
quick, economical way to get Into Aviation. 





■ FREE Book Coupon. 



National .\vlation Traininii. 

Dept. 15, 10.^1 So. Broadway, Los .\neeles, Calif. 

Send me, without obligation, the Free Book "Aviation.' 

Name 



Address. 



City State. 
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Ivrawmy 
rra hmir 
Jmt M it 
■ bow* 



turiU 

prove 

to you 

FREE 

that 

I can 

grow 

hair, 

qaick. 



One Full Ampoule of my amazing 
hair fluid which I discovered myself 
and which grew hair on my head* 

Here is Bow I 
Used to Looh 

I wa3 jast as bald as this pictare. 

It is a true photograph without any 
I tampering or retouching. It is ex- 
' actly like I used to look. Then look 

•t the full bead of hair I have in 

the picture on the left I 

As I have stated bo often, I don't 

know whether I am the first man 

who discovered this great secret, 

but I do know I have it, that I grew 

my own hair and that I am growing 

hair on the beads of other men all 

the tima. 



This Ampoule is 
absolutely free. 
Don't send any 
money. There is 
no C. O. D. No 
charge whatso- 
ever. All I want 
is an opportunity 
to show you how 
easily I grew hair 
on my own and 
hundreds of other 
men's heads. 
Merely mail the 
coupon below for 
Free Ampoule. 



HereisBrennan Hereit^seman L 



Brennan while 
was bald. 



he 



And Brennan after 
Vreeland grew his 
hair. Write and I 
will tell you 
Brennan's story 
and give you his 
address. 



Wiseman was bald 
like this. 



But Wiseman grew 
this head of hair 
with my wonderful 
hair growing fluid. 
All about Wiseman 
and how he did it, 
if you write. You'll 
get his address too. 



Mail this FREE Coupoi 

Mail the coupon today — Right Now— I will send j 
ately, one full Ampoule of my marvelous fluid wf 



Mail the coupon today — Right Now— I will send 
tely, one full Ampoule of my marvelous fluid w 
ered, of which I hold the secret and which grew my own hair on 
my own bald head. Besides the Free Ampoule of Fuid, 1 will % o\c»*"«iot>' 
send photographs, names and addresses of men and women %\t,xD»^ 
who successfully used my Wonder Fluid for Dandruff, Falling - 



Hair and particularly for Baldness. 

VREELAND 



BneUd- Windsor Bldg. 
CLXVSLAND, OHIO 



Cri 



iierial 
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lNY man who can read and write and use 
a pair of pliers can become an electrical expert and 
iree liiinself forever from the long hours and drudg- 
ery of a small pay job. 

A/id you can learn the BIG PAY profession of 
electricity right in New York City — the heart of the 
electrical world — the city of 100,000 jobs. At the 
same time you are learning the BIG PAY profession 
you can be enjoying the sights and wonders of New 
York, the modern Bagdad. ^ 

Be An Electrical Expert 

Graduates of the NEW YORK ELECTRICAL SCHOOL 

are in demand by all the big electrical companies. Or, if you 
prefer the independence of a business of your own, there are 
thousands of opportunities for efficient, dependable men to 
become electrical contractors. When you are your own boss 
the money you can make is limited only by your own energy 
and ability. 

Personal Instruction 

The NEW YORK ELECTRICAL SCHOOL is not a 

correspondence school. You learn by doing — by personal 
instruction on full size standard electrical equipment under the 
personal super\ision of trained instructors. 

At N. Y. E. S. you train your hands and mind at the same time 
You learn the theories of electricity — and then you are shown how 
to put the theories Into actual practice by solving the problems with 
your own hands. 

The man who has learned electricity by actually doing electrical 
worli under Intelligent personal in.structors can go to any part of 
the world and be sure of a good living. There are X. Y. E. S. gradu- 
ates In all the countries of the world. 

Write today for the 4S-page booklet giving full information about 
the N. Y. E. S. Course and .showing pictures of the equipment avail- 
able for your personal use in our two seven-story buildings. Mail 
coupon now.' The New York Electrical School, 44 W. 17th 
Street, New York. 

The New York Electrical School 
44 W. 17th Street. New York 

Please send me FREE your 48-page booklet. It Is understood 
that this request puts me under no obligation. 



Name. 



Address. 



€ ^ IR 

Model Airplanes 

THAT 

FLY/ 




Set No. 1 ^ . 

$1 50 W%^^ ^" 

^ ■ ™ ^ -=^5?=^ Aluminum 

Construction 

BOYS — at last, here is a genuine aluminum model airplane 
that really flies. And at a small price. 

The .Morar" rrionoplsne — Set No. 1 — is a copy ol the famouj Spirit of St. Louis. 

Ul^ spread 18 mchps, fusetase 12 inches, powerful motor, ball bearing propeller, 
riibber tired disc wheels. Wcijht complete only about 2H OS. 
1 Ills IS a practical, simple, real model plane that gives you a whole lot of fun for the 
moderate cost. The all mclal con»truction makes a sturdy plane that will stand 
* J V* !!** ■ is mounted on cardboard with all parts plainly marked 

and full instruction for assembly. Pliers only tool neeessary. Complete with 
'"■J I "heels, wing and ftlaclscs coverinc material, only $1.50 post 

paid (3 for M.OO). 

Great fvn, learn how to make and fly airplanes. Order now. 
Jobbers, dealers and schools write for discounts. 

THE 
MOUNT 
CARMEL 
MFG.CO. 

Dept.M 




Mount 
Carmel, 
Conn. 



Be a 
Civil 
Engineer! 




Cyclopedia of 
Civil 
Engineering 

9 (treat volumes. 
4000 pages. 
3000 illustrations. 
New edition just 
off the press, by 
twelve of America's 
greatest engineers. 
Includes: Surveying, 
bridges, railroads, 
steel structures, mu- 
nicipal engineering, 
water supply, road 
building, etc. 

Loaned 



To prove you ran Icnrn Civil 
Engineering at home in 
your spare time. And be- 
catieie no description hero 
could do it justice, to lot 
you see for yourself t he 
scope and simplicity, the 
aultiority and quality of 
this Kreat honie reading 
course. Cost and terms are 
within your reach. Send 
no money — just mail the 
coupon. 



$5000 



a Year — and Up! 

"CIVIL ENGINEERING"— in plain Engliah 
written so you can understand it, even if you havo 
only a limited education. Prepares you for a well- 
paid railroad structural or public works position. 
Covers every branch of Civil Engineering practice. 
At once a reading course for the ambitious student 
and an authoritative reference work for the ex- 
perienced engineer. Borrow a set — free. Look over 
the test c^uefttions which help you muster each 
subject quickly. Mail the coupon mthout obligam 
(ton todayl 

American Technleal Society 

D«pt. C.719 Chicago 

■ American Technical Society, 
S Dept. C-719, Chicago 

\ I want to BORROW the CIVIL EKGINEER- 

■ ING Cyclopedia for 15 days FREE. I will 
J gladly pay the few cents express, but I :im to pity 

■ nothing for the loan of the 9 big volumes if I 

■ return them within 15 days. If I wish to keep 
' them I will send you S2 after the 15 days, then 

■ S3 a month until special advertising price, 

■ $34.80, is paid. 



■ Name. 



■ Address 

■ {Attack Iftter ttatino age, oeevpation, emptoycr'a 
S and reference** namet and addre»e«J 
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J JlMMie.THIS THING WILl. 
(SELL! LeT ME BORROW IT 
FOR THIS AFTERNOON 




HomtI Started Making 
^5300 A Year 

With a Borrowed Kriss-Kross Strapper 

BY B. G. LOUGHREN . 



«(m200 the first week! SI 000 In 
a single niontlil And over 
^ $5300 cash prollta In a year! 
When I sit down and look at 
those flmires In my bank book, 1 
can't help marveling at the strange- 
ness of fate. It was Chance — and 
Chance alone — that thrust this 
money-maklnK opportunity Into my 
path at the vjery moment I needed 
It most! I Had been In the real estate biislnes." in 
riorldn, when suddenly the "boom" collapsed. The 
Immediate future looked gloomy, until one day 
when 1 dropped in to talk things over with a friend. 

When I went Into his offlce. he was at the wash 
bowl Just ftnlshlng shaving, so I sat down at his 
desk where my eye fell on a little nickel-plated 
contrivance al)out half the size of my hand. Tliere 
waa something about It that aroused my curiosity. 

NEW. REVOLUTION.VRY INVENTION 

"What's this thing?" I asked. 

" That's one of those KRISS-KROSS razor strop- 
pers. " said Jimmy. "You've read about It In the 
niUKaziiies. I've only 1>ccn uhIiik It ii lufinth but 
I'm getting the keenest sliaves of my life, all 

{rom the same blade. Look here, I'll show you 
low it works." 

Well, it certainly was a mechanical marvel. I 
hadn't seen auytliing as Ingenious in years! 

"I wi.sh I could Invent something like that." I 
Bald. "I'll bet the company that puta it out is 
coining money hand over fist." 

"They are," said Jimmy. "Furthermore, they 
only sell through agents and demonstrators. — and 
those agents are making plenty, too! I sent for 
their proposition the other day Just out of curi- 
osity." 

He handed me a letter with some sample order 
blanks attached. I read it through and then read 
It all over again. 

"Jimmy," I said at last, "this thing sure will 
SEIvL — and they certainly give their men a gen- 
erous split! I.«t me borrow your stropper this 
afternoon and see how many orders I can take!" 

ASTONISHING PROFITS 

That afternoon I got the surprise of my life. 
The flrst man I walked up to had read all about 
KRISS-KROSS In the Saturday Evening Post and 



Biiid "Send me one" before I got half-way through 
my demonstration. By 4:30 I had !» orders — and 
tlie next morning I got II more! 

That sure convinced me — and I wrote the com- 
pany that although they were not aware I was 
working for them, the only way they could stop 
me was by wire! . . . They wrote back — "Good work. 
Go to It." . . . Needless to say. I "went to it" in 
earnest and the end of the week found me with 
e.vactly 5200 cash proQt In my pocket! 

A $15,000 BUSINESS ALMOST OVERNIGHT 

The money I made that flrst week came easily 
enough — but after I gfit well started it l)ecame 
ea.sier and easier. And then, before I knew it, I 
found that I was actually clearing as high aa 
Sinoo in the single month! 

Today I figure ttiat I did a §15,000 gross busi- 
ness that first year — with profit of over S5000. 
And it all came from getting started witti the right 
kind of a proposition. Success comes from giving 
the public what it wants and they surely have 
shown that they WAX r KHISS-KROSS! Person- 
ally, t believe that it is the greatest direct-selltng Hem 
of all time! 

Mr. LoUKliren's ex|M?ricnoc 1h typical of the mir- 
prising successes of KRISS-KROSS representatives 
in all parts of the country. Practically every man 
finds himself making money faster and easier than 
he ever dreamed possible. Right now, due to our 
heavy Fall advertising program in Liberty, The 
Saturday Evening Post. Co' lier's, etc., there is room 
for more KRISS-KROSS representatives — to earn 
.$30 a day and up. Find out about this oppor- 
tunity today. No obligation. Just clip the coupon 
and mail it at once! 

RHODES MANUFACTURING CO. 
Makers of KRISS-KROSS 
Dipt. P-3T3, 1418 Pendletoa Ave., St. Louis. Mo. 




Why KRISS-KROSS Pays Agtnis 
Such Asloouhinf Profits 

KRISS-KROSS actually 
reproduces with mechani- 
cal precision the intricate 
diagonal stropping stroke 

of u muster barber. 
Strops any make blade 
(except Durham Duplex), 
giving the keenest cutting 
edge that steel can takel 
Just insert blade and ttirn 
the crank for 1 1 seconds. 

How can anyone help 
but be Interested In such 
an amazing device, espe- 
cially since it means cool, 
smooth shaves forever 
with no more blades to buyt 



#■■■■■■■■■■■■•■■■■■«■■■> ■ ■■■•■■■■«•■■■■■■■ • ■■■■■^i 

■ Rhodes Mftt. Co., Dept. P-373. 

■ 1418 Pendleton Ave., St. Louis, Mo. 

■ Please send me details of KRISS-KROSS Stropper wjith generous commI»- 

■ sion proposition you offer to representatives and agents, working full or 

■ spare time. 



Name 

Address 

Town State. 
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At last — a quick, complete, fascinating way to learn Drafting, 
and learn it right! Experts acknowledge my new, simple, easj^ 
"Movie Method" to be the first new idea in teaching Drafting in 
30 years. It's the most easily-grasped, sound and sensible 

plan ever devised for Home Study instruotion — so clear, so interesting, bo 
practical that almost before you know it, you're through — have finished — and 
are ready to go to work on a Big Pay Job. 

Learn to Earn — $60 to $100 a Week 

That's what the expert draftsman gets. And he's never out of work the year 
'round — for he's the King-Pin of Industry — the man they've got to have. Not 
a wheel can turn, not a brick can be laid, not a wire can be strung, until the job 
has first been planned and drawn on paper by a draftsman. Why don't you 
get into worK like that? Why don't you be a man they can't get along without 
— a Big Pay Man with a year 'round Big Pay Job? You can — it's easy — I'll 
show you how! 

1*11 Quickly Prepare You for Drafting 

With my new copyrighted "Movie MethofI," I'll help you get ready for a Big 
Pay Draftsman's job so quickly you will be astonished. Sparc time only 
needed. With my method — just like "slow motion mo\'ie3" — you see how 
it's done, and you do it yourself almost automatically. It's amazingly simple 
— yet so thorough and complete you learn Drafting from A to Z — learn it so you 
can sit in with the best of them on the Jobs that pay Big Money. 
Don't sign up for any Drafting Course until you've investigated my amazing 
new " Mo\-ie Method. " Mail coupon for Big FREE Book. See my great 
Earn-while-Learning Plan — see the big Professional Drafting Outfit you get 
at no extra cost — learn about my Nation-wide Job Service — my positive Money 
Back. .Agreement. Mail coupon NOW! 

K. M. BOYD, Director 



NAIL COUPON FOP FREE BOOK 



Pi Draw Wl^^^O l M. Boya. Director 

3 n; n f^^^^HB m Practical Drafting Institute of America, 

f "^t^raV ' ■ Dept. 17, 2132 Lawrence Ave., Chicaiio, Illinois, 

i i^ftinp '-<*^ili*5 M ^"<1 ^ooTi "Draw Big Pay In Drafting" and tell me 

J ■ - / ira^S ■ more about your "Movie Method." This docs not obligate me 

i ^t/KKMSim^^^'^^M^j^Jk^ J Address. 

^^^5^^^. — ■ city State 

RjSIpBOYDMIVIE WXls the BIG ^ W^'^ 



Cop, 
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Classided Advertisements 



WORLD'S BEST WANT AD MEDIUM 



Advertisements in this section, '0 cents per word, each insertion, minimum 10 words, payable in advance. 
To be insortcil iindir proper ciasbification in Novrmbcr issue, cojiy should be in our office Septcnil)cr 18th 



APVERTI8IW6 AGENCIES 

ADVEHTISERS— If jrou intend advertising. 

don't fall to write for niir now HI) pnge im- 
priived Kuto lio'ik wiih riiiteil .'Siale^ map in 
colors, just otr the press. Gives complete Infor- 
inatlon b«tt paying dtUjr, weekly and monthly 
newspapers and magazines. Your 24 word 
advertisement lnserte<I in the followinK HI 
leaiiitiK Sunday papers for $10.00. ( ! ..".OO.OUO 
circulation). Constitution, Atlanta; Journal- 
Tnuacrtpt. Fawia; 3im«i PICMrww. New 
Orleans; Pioneer Press, St. Paul; Coorler. 
ButTalo; News and Observer. Raleigh; En- 
(liiirtT. Cindnnall ; World. Tulsa; Odiii- 
merrlal Appeal, Memphis. 31 years of ad- 
TCitlilnc espatUmee at jrour eommand. Vrank 
W. tienhoir Adrertislng Aeenry, 60 Kast Lake 
St., Chicago. Chicago's Most Progressive 

Age nc y. _ 

A 1 ) V I;UTIsE~'In 24 Big Sunday Kevvs- 
papers. 21 words $13.00. Excellent for secur- 
ing aBOiits, salesmen and business oppor- 
tunities. Catalog listing 1.000 leading 
dailies, weeklies, mall order inacazlnes. 
Everything. Free. Wade Advertising, Bal- 

timcire Itldg. , Cliitago. 

GliT Into advert ising. Eiearn (luickly at 
home. Kxperienre unneressary. New eas.v 
plan. No text liooks used. Practical work. 
Old established svlinol. Send name and ad- 
dress for interesting free booklet. Page- 
Darls School of Advertising, Dept. 343-B, 

8601 MIcMkm. Chicago. 

' Li«\v!eST OlassUled rates In any medlnm. 
Send for free catalog just Off press. 18 
years' exi)crleni'('. Biinckerboff, Inc., 87 W. 

VanBu ren St.. Chicago . , 

BRTISiT 



.'iO Magazines three months 
lOc word; old, reliable and result producing. 
King Advertising, Box 672PA, WilminBton, 

Del. 

AlSVEffTTSKHSl Vour ".Xd" in 27T 
rural newspapers; 28 words, $10. Otlier bar- 
gains. Roberts' Agency, For- 

THUb Cinmt* In applying for patent*. Bee 
pages 138 kttd 139. Clarenee A. O'Brien, 
Registered Patent Attomty, Washington, 

D. C. 

BEFOUK Advertisins not our catalogue. 
No charge. 25 years in buiiiness. The 
large.st classihed agency in the world. 
Ankrum Advertising Agency. 30 W. Jaekaon 

Blvd.. Chicago 111. •■ 

~ LOWKRT Hates. Catalog free. . 0«vl 
Agenry. Times Bldg.. Kew York. 

FBKK— New 1928 Advertisers Rate Guide. 
36 pages. Includes evcrythlnc. Lowest 
rates. E. H. Brown Advertising Agency. 
140 S. Dearborn, Chicacn. 
"TNCH Display '.(r^MnntliM.-. Tliriro 
Meyer Agency, 4 ! ; J M ■ l. s- ',.:!.. 

Mo. 

FOB ApVEBTISEBS 
"XfJWOTB^^S^WorSs" In 78 country, 
town newspapers fn.40. Lists fiee. Miller. 

:i(iii-M Rich St .. Syracuse. N. 

AlJVKRTlSI": In weekly papers. Lists 
free. Keatnr. Hartford Hldi;.. Chicago. 

SALES PROMOTION 

I.IO TO t-'iO.OOO Daily Sales Developed 
during 28 years for clients by our direct 
mall plans, copy, campaigns.. One product, 
1923, an Idea; this year $100,000 orders 
booked. Fifty year old concern desired ■'iO 
natifitial representative^ in 192.'>: we iiro- 
duced 40 In three months. 700 dealers In 
10 montba at 13 each, tot another. Ten 
years Bales Pmmotlon Uanager T.4irkln Co. 
Submit sales problems for free dlagnoals. 
James C. Johnson, 118A Woodbrldge Are., 
Buffalo. 

' TVPINQ SERVICE 



KXPBM Typing with carbon copy, 5c 
ImndNd words, .luiius Ooldtn. 9S6 Southern 
Boidmrd, New York. 



BUSINESS ADDRESSES 



l!llO.\I)\V.\V Jill) -lU'^l address In New 
York. TwQ blocks from Wall street. Desk 
room or mall prlrilegea. Batea exceedingly 
. reus::nal>Ie. We forward your mall dally. 
Christcan Iverson. Room 401. 

IK The heart of New York — .New York 
mail address $2.00 month; forwarded dally, 
uo mrnth. ' Edward Armour. M-1. 13U 

Kast 2Stli. 



AUTOMOBILE SUPPLIES 



ATTENTION 1 Auto owners! Poor Igni- 
tion, spark plug troublo located Immediately 

with combination tester and mechanical pen- 
cil. Tells you at a glance if motor runs 
O. K. Tester willi iiistructi.ins Sl.Oil C. 0. D. 
L. Guenthcr, 1122 Diveiscy I'arkway, Chi- 
cago. III. 

-Vr iO Parts new and Used. Lowest prices. 
Bai.krupt supplies, motors, wheels, radiators, 
transmissions, generators, gears, carburetors, 
touring tops complete Brakellnlng 50% 

olT. BrWitman, S085 Main St. Hartford. 
Conn. 



SPECXAk Maclilne buUders, toola, dies, 
inventors' models, production work all Unds. 
Chicago Metal Novelty Co., 7821 Yates Ave., 

Chicago. 



S1;NS.\TI0N.\L New invention, sponge 
holding hose nozzle aut > via licr. Works like 
play; don't get wet. Ilclails ¥2.110. Write 
how to get yours free. Si .n^'e Nuzzle Co.. 
nil! ) Ford niilg. . Detrn it. Miili_ 

Il.VDIATOR.S At wliolcsale prices. A\\ 
standard makes. Satisfacti'in guaranteerl. 
Send for prices, stating make and model. 
Independent Radiator Co.. 1119 8. Wabash 
Ave.. Chicago. ' 



BRAND New Baseo Ignition switches, can 
ho used for cars or motor boats, special 2flc 
each; retails for S3.00. Brand new $13.00 
.Jewel Tolt and ammeters, 4" diameter, at 
$4.00 each. Satisfaction guaranteed. Oen- 
eral Distributing Company. Dululh. Minn. 



TOOL Salesmen and mechanics with some 
sales ability sell our line electrical tools to 
auto mechanics and garages. Easy sales, 
and very liberal commissions. Barker Spe- 
clalty Co.. Qtrard. Pa. 



-BEST Auto polish formula. 81.00 brings 

full Instructions. Stenton Laboratories. 2122 

Cri'lith SI., rhiladelphia. Pa. 



AUTOMOBILES 



TIME Counts In applying for patents. See 
pages 138 and 139. Clarence A. O'Brien. 
Registered Patent Attorney, Washington. 

D. C. 



AUTOMOBILE SERVICE EQUIPMENT 



BARG.MNS In repossessed battery charg- 
ers, rectifiers of all kinds and a few Constant 
I'dtential 8 Hour Chargers, two of them 
prarticaily new. Lowest prices; terms if 
wanted; :i0 days' trial. Write today to I. 
C. Helmlck. Box M1085. Troy, Ohio, 

YotT Are wantea to resllver mirrors at 
home. Immense profits plating autoparls, 
taldeuare. etc. Write for information. 
Sprinkle. Plater. 77. Marion, Ind. 



OWN Your business! More proHts with 
the Scioto Battery Charger. Wholesale only. 
Send for - latest price list now. Adams- 
Barr, Columbus, Ohio. 

RIO Profits In~iiitoinotlve service with our 
of new .S hour liattery charginir equipment. 
Low in price — small down payment brings It; 
pays for Itself with handsome profit besides. 
Write for details. No obligation. B. M. 
Connor. Hox Mins:i. Tniy. (Iliio. 

S.VVK .M(Uic> -(;iirai:e e<|uipinent recondi- 
tioned and guaranteed like new. Unusual 
bargains in test stands, car washers, battery 
chargers, air compressors, etc. Shipped on 
trial — easy terms. What do JOU need to 
complete vour euuipment ? B. C. Galbieath, 
Box M1084. Troy, Ohio. 



VULCANIZING Tires and converting old 
tires into salable iiidse. is a money-making 
l)usiness ■ with " our e<iuipment. We have 
plants near you $100 up; also p;iint sprajlng 
outfit. $6,T. delivered. Catalog free. Equip- 
ment Exchange. 108 East 11th. Los .\ngelcs, 
I'alif. 

BATTERY ChatgersT~Heavle»Tahd^cheap^ 

est on the market. 18- bi|tt«qr oapaclty 8S0 
complete; . Lifetime guanAitee. V Very con- 
venient terms; Satisfaction absolutely guar- 
anteed or money refunded. We manufacture 
chargers exclusively — hence the . price. For 
description write Ace Electiie Pradneta Co^ 
858 B. T8th St., Los Angelw. Calif. 

FOR FORD OWNERS 



rNDERSH'NO With 
Irons. See "Rcd-I-Cut" 



"RKO" Swing Lo 
ad page 144. 



AUBOR.V Underslung parts and 3.1 racing 
gears, speedster bodies, headUtflta. SOO'Bpoit 
Factories ad. page 124. ■ 

MOTORCYCLES. BICYCLES AND 

SUPPLIES 

MOTORCYCLES Cheaper than bicycles. 
$23 to 850. Easy terms. Tires 82.50; 
Frames 83: ITorin 83: Tanki 85; Wheda $4: 

Chains 88; Baddies $5; Handle Bars $5: 

Engines $l.'i; Motorcycle Tires 52 ..'iO; Truck 
Tires $7; Airplane Kiuiiius fl'; Bicycle 
Tires $1.2.">. Send .".Oc fur catalog. Price 
Cutter Deningcr. Rochester. N. Y'. 

SL.\ SUING IMTce^RcducUon! ^tlne^Har^ 
lev-Davidson motorcycle bargains. New. 
used and rebuilt motorcycles. $.'>0.00 and up. 
Send for our new free bargain bulletin just 
off the press. Knuth's Harley-Davidson 
Agency, 2ri2.'; Pond du Lac Ave., Milwaukee. 
Wis. Exclusive Harley-Davldson Distrib- 
utors. 

USED Motorcycle bargains. AU makes. 
Lowest prices. Guaranteed. Shipped on 
approval. New easy payment plan. Motor- 
cycle parts— supplies. Catalog free. Vlnyd 
Ciymer. "Largest Motorcycle Dealer In ttio 
West," Denver. Colo. 

TSED .Motorcytdes, all makes, loweat 
prices; price list free; used parts half priM 
and leaa. Bodwitac Hariey Darlttaoa Cbtpi., 
129 West Main St., Beeheater. N. T. 

BARGAINS in used matarryele patta for 
all makes. No Catalogs. J. B. Dahl, 8881 
.Archer Are.. Chicago, 111. 

AVIATIOH "~~ 

TIOME Study course In aviation by pio- 
neer school at new low price. Complete, in- 
cluding motors, wings, nomenclature, me- 
teorology, narlgatlon, flying and 100 other 
fascinating subjects. Endorsed by experts. 
Diploma given. Free employment service. 
Complete details sent free. National Avia- 
tion Tr.iininc. Dept. 1(>, 10:U So. Broad- 
way. Les An^!clos. Calif. 

I'.Ui Hundle various slzel; wood, reeds, 
26" long, bamboo, rubber band, wheels. 6" 
propeller, onion skin paper. Ah'Uit 10 pieces 
in all. .Also circulars on free three foot 
model. .Ml for 2"c. no stamiis. Aero I 
■iO.'iO Hurlbut Ave.. Detroit. Mich. 

STl'UY Where you can learn the rnoaL* 
Aeronautical training — an branches. Nine 

years of succcessful operations. Airplanes. 
Iiarts. supplies. Snuthcrn .Airways. Incor- 
porated, Texas Bank Uldg., San Antonio, 
Tex. ^ 

TWO Ice-sled engines complete with pro- 
pellcrs. GeniKe TTeine. Orwlgsburg. Pa. 

AIUPLA.N f ;TTl " t or boat engines. Shfpi7 
fuselages; ice sleds, propellers. Free Alr- 
ciMft Wniks. Itlchmond. Ind. 

PROPELLERS: ;i', v.no; 4', %i.1'r. 5'. 
SIS.!.?: 6', 810.60: othera proportfamately. 
Aerodrtre boat and sled blueprints OOr earh. 
f^.-ir, value aviator's helmet and reslvtal 
KoL'glea only jr).00 set. Ostergaard Aircraft, 
4309 N. Narragansett, Chicago. 
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THE Super Parasol. America's most popu- 
lar sport plane. Wonderful detailed shop 
blue prints $5.00 per set. 10c for large Illus- 
trated folder. Heath Airplane Co., Chicago, 
111. 

CONStKUCTION Blue print for 1 ounce, 
3 cylinder compressed air motor $1.00, tank 
to match 7 ounce, 3"x2"x40", 7.')C. Amal- 
gamated Sales & Service Corp.. 54(i \V. 
Jackson Blvd., Chicago, 111. 

PROPELLEKS, For small airplanes. Get 
our price list on tooth pick, high speed pro- 
pellers and have success. Eighteen years' 
experience. Crawford's Airport. Seal Beach. 
Calif. 

BKCOMK An expert glider. The most 
fascinating sport. Send quarter for details. 
P. Schroeter, 44.3 Milwaukee St.. Milwau- 
Kee. Wis. 

THllKE-IN-ONK ilodel airplane. Catalog 
for stamp. Stewart Marshall, Rome. Oa. 

PUVT With motorcycle engine. Build 
;our own airplane at small cost. Booklet 
with five drawings tells how to huild fusel- 
age, wings, controls, etc. Price one dollar. 
Hodgdon, 324 Bay St., Springfield. Mass. 

WHICH Will you build, our Alco Sport 
monoplane or biplane? Our blueprints at 
J2 50 and $">.00 tell how. Sketches with 
price list 10c each. Allison Airplane Co., 
Lawrence. Kans. 

IT'S New ! The modern airplane. 135 
pages, 49 illustrations, tells everything you 
want to know about flying. Recommended 
by leading pilots and flying schools. Sent 
postpaid for $1.00 or write for free descrip- 
tive circular. Roth Downs Airways, 2302 
University, St. Paul. Minn. 

Bl ILIJ Model airplanes that Hy. Our~S2 
page catalog illustrates 20 flying and exhibi- 
tion models. Most complete line of acces- 
sories and supplies. Send 10 cents for our 
big catalog. U. S. Model Aircraft Corpor- 
ation, 341 Monroe St.. Brooklyn. N. Y. 
— "SKYWARD Ho!" New book by Derek 
White on your future in aviation. Opens 
road to career, fame, fortune. Sent free. 
Write at once. Parks Air College. 213 Mls- 
souri Theatre BIdg.. St. Louis, Mo. 

TUB American School of Aviation an- 
nounces a new correspondence course in 
Mochnnics of Aviation. A thorouuh train- 
ing in Practical Aeronautics. Araerlcnn 
School of Aviation, Dept. 1S71, 3C01 Micli- 
Ignn Ave., Chicago. III. 

JUST Out— Hook and blue prints on de- 
slgn, construction of small sport plane. De- 
pendable information on motors to use, etc. 
Includes flying lessons and weather map 
reading. All for one dollar. Chas. Rus- 
sell. .'i4.5 Stadium Drive. Ft. Wayne , Ind. 

TIME Counts in applying for patents. See 
pages 138 and 139. Clarence A. O'Brien, 
Registered Patent Attorney, Washington. 
D. C. 

NEW Aircraft magnetos. 6 or 8 cylinders, 
cost government $7.j.00, sacrificed $7.50. Real 
airplane propellers, 8 foot long, given away, 
S.I.OO. Air Transport Co.. Ca rl e Place. N. Y. 

BIGGEST. Best Catalog Model Airplane-s. 
Parts. Supplies; 5c jwistpald. Ideal Com- 
pany. 19 West ISth Street. New York. 
BOOKS AND PERIODICALS 

"ITH EDITION .lust off press, "Radio 
Theory and Operating," by Slary Texanna 
Loomis. The standard radio text and refer- 
ence book of America. Nearly 900 pages, 
over 700 illustrations, flexible binding. Price 
13.50 postage paid. For sale by hundreds 
of bookdealers throughout America and many 
foreign countries. Or may be purchased 
direct from the publishers. Send check 
or money order to Loomis Publishing Com- 
pany .Dept^_18^_JVash^ 

books; 6th And 7th Book of Moses. 
50c; Albertus Magnus. 50c: Pow-Wow. 50c; 
Silent Friend. $1.00; Book of Luck, 2-.c. 
The F. & R. Co.. 87 Fourth Ave., Dept. 

"L." New York. 

— HYPNOTISM Easily learned. Les«ons 
guaranteed. Postpaid. $1.10. Smith Pub. 
Co.. Dept. 3, Sprlngfleld, Mass. 

CURIOUS Books. Unique Novelties. Stun- 
nlng Pictures. Samples. 10 cents prepaid. 
Linds. 214 W. 34th St.. New York. 

lU)OKS. Magazines, art publications in 
French. Spanish. English. Photo novelties, 
etc. samples, lists, 20 cents stamps. Villa- 
verdo Co., Dept. 207, Box 1329, Havana, 
Cuba. 



AVIATION: A. B. C. of Flight, $1.50; 
Automobile Engineering, Am. Tech., 5 vols., 
$10.00; Physical Culture Classics, illustrated. 
$4.00; Complete Radio Cyclopedia. 1928 
edition, $6.00; Modem Guide to Permanent 
Health, send 25c stamps. For any kind of 
books. Goldman's Book Store, 424 S. Dear- 
born St., Chicago. 111. 

INDUSTRIAL Alcohol. Wright's book. 
I''ull directioiisi for malting, fully lUustratcil. 
$2.50. Spon & Chamberlain, 120 P.M. Lilj- 
erty Street. New York. N. Y. 

PICTURES AND POSTCARDS 



LIVING IMcturcs! Oo La La! I'rctiy 
European Girls Wiggle — wink. Something 
sensationally new. Only 50c. Tip Top 
Sales. East Dcdham. JIass. 

FREETlook — "What men know about wo- 
monV" Humorous and interesting. Kind 
men like. 10 snappy cards. Red hot pocket 
novelty. Copy America's greatest illustrated 
cartoon book. All for 25c. White Mule. 
Reaver Dam. Wis. 

MOST Interesting photograph ; source o? 
Mississippi. 10c postpaid. Pape, Park 
Rapid s, Minn. 

PRETTY Girls, pictures and novelties. 
Samples and list 25c. Carr-Novclty Co., 
Box 19fl. West Haven. Conp. Dep t. 14 . ^ _ 

ART Pktur^es— 30d~air~drirerent. Partic- 
ulars 10c. Howard Sales Co., Dept. 15, Box 
529, San Francisco. Calif. 



MAGIC TRICKS. BOOKS AND JOKER 
NOVELTIES 



"THE Book of 1,000 Wonders" will be 
tent postpaid for 10c. Explains many mysti- 
fying tricks with coins, cards, handkerchiefs, 
etc.. you can do. Also, contains complete 
catalog of magic tricks, jokes, puzzles, books, 
escapes, mlndrcading acts, spiritualistic ef- 
fects, illusion plans, curios and imported nov- 
elties from many foreign lands. Large as- 
sortment, lowest prices. You will amaze and 
mystify your friends! Send 10c today. Lyie 
Douglas, Station A-5, Dallas, Tex. 

MAGIC— Tricks. Books and Supplies. For 
amateurs as well as the great professionals. 
Anyone can learn through our instructions. 
Feature Acts in Mind-Reading, Spiritual- 
ism, Hope Tlos, etc. Large illustrated pro- 
fessional catalog, 20c. Chicago Magic Co., 
140 So Dearbnrn St.. Dept. B. Chicago. 111. 

SEVEN Magical Delusions and catalogs 
—2.5c. Gilmagico, Morgan Park, III. 

THE Flapper — -\ snappy joke novelty with 
a real shock, including novelty catalog. 10c. 
Bowman Novelty Co.. Racine. Wis. 

UMUUE Novelties — Magical mysteries ; 
perplexing puzzles. Catalog free. Hellwig. 
2050 W . Davison, Detro it. 

Latest French model pocket mirror and 
set of transparent art cards all for $1.00. 
World Service Co., 336 Marcy Ave., Brook- 
lyn. N. Y. 

C.\.UP.\ION Puzzle — Hoover wins or 
Smith goes to White House. Whirlwind 
sellers. Sample 2.")C. Agents wanted. Be- 
busse Co.. Oohoes. N. Y. 

153 TRICKS Fully explained and catalog 
10c. American Specialty Company. Swamp- 
scott. Mass. 

SIX -Mystifying card tricks, done with or- 
dinary pack cards. Easily learned. 25c. 
Including large catalog. Wizard Magic Co.. 
Dept. 15, Box 1055, Station C, Los Angeles, 
Calif. 

FREE with $25 order die box. Send 20c 
for our large catalogue of tricks, wigs, sen- 
sational escapes. Oaks Magical Co.. Dept. 
548. O shkos h. Wis. 

MAGIC Catalog iSc. Free trick. Lynn's, 
105 Beach. Jersey City, N. J. 

ELKCTRIC Fun! Seventy stunts. ITS 
volts. $1. Cooper Sons, Campbell. Calif. 



GAMES, ENTERTAINMENTS AND PLAYS 

I'L.WS. Musical comedies and revues, 
minstrels, comedy and talking songs, black- 
face skits, vaudeville acts monologs, dia- 
logs, recitations. entertainments, juvenile 
plays and songs, musical readings, make-up 
goods. Catalog free. T. S. Denison & Co.. 
023 So. Wabash, Dept. 11, Chicago. 

LK.ARN Ventriloiiuism by mall — small cost. 
2c stamp brings particulars. Geo. W. Smith. 
Room S-302, 125 N. JelTerson St., Peoria, 
111. 



'iTAKE-.\LL"— Lots of fun, and how? The 
game of eights. Fascinating, exciting. latest 
craze; sells on sight, ladies and gentlemen, 
if you want to be the life of the parties, 
start now, introduce this new game to your 
friends and their friends; you can learn in 
5 minutes; make yourself $5 and up every 
evening. Send 2.5c for games, booklet and 
price list. Take-.MI, Box 551. Vancouver. 
B. C. Canada. 



NOVELTIES, CURIOS, ETC. 



"THE Bonk of 1,000 Wonders" will be 
sent postpaid for 10c. Explains many mysti- 
fying tricks with coins, cards, handkerchiefs, 
etc.. you can do. .\lso, contains complete 
catalog of magic tricks, jokes, puzzles, books, 
escapes, niindreading acts, spiritualistic ef- 
fects, illusion plans, curios and imported nov- 
elties from many foreign lands. Large as- 
sortment, lowest prices. You will amaze and 
mystify your friends! Send 10c today. Lylo 
Douglas, Station A-5, Dallas, Tex. 



STAMP COLLECTING 



A DOZEN New Scott seald packets. Here 
are a dozen bargains In guaranteed genuine 
stamps just added to our Scott Seald Packet 
list. No. 404. 10 dilT. Irish Free State. 15c; 
No. 405. 10 dlir. Kcuador. 10c; No. 400. 25 
dilT.. Ecuador. 25c; No. 407. 10 dllT. Slam, 
10c; No. 408, 20 dilT. French Morocco. 
2.5c; No. 409. 10 dilT. Newfoundland. lOc; 
No. 410. 20 dlir. Irish Free State. 3.5c; No. 
411. 20 dllT. Indo China. 25c; No. 412. 10 
difr. Barbados. 20c; No. 413. 10 dilT. Ja- 
maica. 10c; No. 414, 10 diff. Salvador. 10c ; 
No. 415. 12 difl'. Latvia, 10c. When you 
order ask us to send you free our 80-pago 
price list of more than 1,100 stamp packets 
and sets. Scott Stamp and Coin Co., I 
West 47th St. , New Yo rk. N. Y . 

5110 DIFFKRKNT Stamps for 2-5c! TBIg 
collection 500 different stamps from Bosnla- 
Hcrzegovlna. Crete, Epirus, Hong Kong. Ice- 
land. Kenya and Uganda. Liberia. Malta. 
Nyassa, North Borneo. Orange River Colony, 
siam. Wallis and Futana. and other "hard" 
countries. Catalog value $10.00. Price only 
25c to approval applicants! Special bar- 
gains, 1.000 different 79e; 15 triangle stamps 
49c; 100 Africa 4.5c; 100 Asia 50c; 100 
Balkan .states 3r,c; 100 British Cnlonlos 25c; 
100 French Colonies 30c; 100 Portugese Col- 
onies 50c. All 8 packets for $3,001 Illus- 
trated lists free. Loma Stamp Co., 3926 
32nd St.. San Diego. Cal if. 

MYSTIC 'Queer Country" Packet! Con- 
tains scarce stamps from the following strange 
lands: San Marino. Antioquia. Congo. Cy- 
prus. Fill Islands, Gwalior Hyderabad, Ice- 
land, Jhlnd. Kenya, Uganda, Lebanon. Mon- 
aco. North Borneo. Nyassa. St. Thomas 
Prince. Eastern Roumelia. Siam. Sierra 
Leone. Tanganyika. Trinidad Tobago. Uban- 
gi. Upper Volta. Wallis Futuna, Alaoultes. 
Get this wonderful packet of "freak coun- 
tries" and make your friends envious! Price 
only 10c to approval applicants! Write to- 
day. Mystic Stamp Company (Dept. 8), 
Camden. N. Y. 

irOY'S Here's Tca\ value. Just to make 
you acquainted with our wonderful packets 
we make this combination offer to hold good 
until October 1. Pocket A 28, 15 Moroccan 
IHist office (G. Brit.. French and flerman 
suicharges) 25c. Packet A 38. 20 (SK. Al- 
geria 2.5c. Packet .\ 41, 10 Portugal-.\zores 
Independence issue 15c; total 65c. Y^ou can 
h:t\e all three packets for 50c and receive 
triangle stamp premium free. If you are not 
siitisflcd on receipt, return them and get 
your money hack. Price list free. Argo- 
naut Stamp Co., New Canaan, Conn. 

A S.N.AP — 300 different foreign and 60 
different U. S. stamps, including $1 and 
$2 revenues, all for only 25c. Free, vyith 
each order, our pamphlet which tells "How 
to Make a • Stamp Collection Properly." 
together with our price lists of albums, 
supplies and hundreds of bargains In sets, 
packets, etc. Queen City Stamp & Coin 
Co.. Room 36, 001 Race St., Cincin nati, Ohio. 
— AlRMAtL FirsFfliglit'and first day covers. 
Stamps. Howard M. Weaver. Waynesboro, 
Pa. . 

FREK. Two I'nited States dollar stamps 
with order 12:! different for 10c. Includes 
obsolete T'niled States. French Colonials, 
etc. Also approvals. The Stamp Mart,, 
Nev» York Bldg., St. Paul, Minn. 
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PRETTY Set of 20 Liechtenstein and 500 
all different stamps whirh catalog JlO.Oi) for 
only 20c. We send pretty approvals and lists. 
Special bargains: 200 different 7c. 1,000 dif- 
ferent (i9c. 100 United States :i8c. 2r> air- 
mail 10c. 25 birds and beasts 20c. 25 por- 
traits I'lc, 10 triangles 25c. 25 different 
scenes 20o. 15 fair women 10c. 20 famous 
men 10c. 10 architecture 10c. 10 statuary 10c, 
15 scenery lOe. 10 ships 10c. 10 wild animals 
10c. 25 Canada 10c. 25 Denmark 10c. 25 
Norway lOe. 25 Sweden 10c. V. W. Uot- 
nom Stamp Co., 545 McKniglit Bldg.. Mln- 
ncapolia. Minn. 

ANCnERS $$$ Outflt— only 12c! Fine 
triangle stamp; set Qerraan stamps with 
(pre-war) value forty million dollars (in- 
teresting!); perforation gauge, mme scale; 
small album; nirmail set; scarce stamp from 
smallest ripubllc on earth : newspaper set ; 
packet good stamps from Travancore, Malay, 
Dutch Indies, etc. Entire outfit for 12c 
to approval applicants! (Nice pocket stock 
txiok. value 25o. with every order!) Ancher 
Stamp Co., 148'/4 Clerk St., Jersey City. 
N. J. 

$1.00 FREE. Black U. S. Postage. Given 
Away with each order. Pioneer Stamp Al- 
bum with 500 Illustrations. 150 different 
etaraps from 40 countries. Syria, Lebanon. 
Hejaz, Liberia, New French Colonies, Brit- 
l.sh, Portuguese Colonies, South Africa, Aus- 
tralia, 500 hinges. 36 page illustrated cata- 
logue. All for 15c. Big Commission to 
Agents for the Best approval sheets of 
stamps ever offi-rcd. Write for sample out- 
fit. Hussman Stamp Co., Dept. M, 620 
Olive St.. St. Louis. Mo. 

ANNIVERSARY Offer! 15c six beautiful 
sets: "Occupation," "Commemorative." ".\lr- 
mall," "Charily," "Pictorial." "War." 
Also three packets: (International). (Brit- 
ish) French, Portugese Colonies), (Bul- 
garia). Approvals, lists, discounts. Deer- 
ing Falrmount. Marlborough, Slass^ 

RABCOCK'S Bargain Broadsides build 
collections. Babcock. 407 E. Fort, Detroit. 
Mich. Ap provals only. 

LIBERIA Snake Triangle and tvfo other 
triangles in our packet of 5."! genuine foreign 
stamps for five cents. Crowder Company, 
Waverly, B alti more. Md. 

100 BKItlSH Colonials, all different, in- 
cluding some of the older varieties, for 25 
cents. Approvals of the better grade stamps 
for advanced and medium collectors. Also 
beginner's selection. Lists free. Your name 
on our mailing list guarantees you satisfac- 
tion. Humbcr Stamp Co., 401 Quebec Ave., 
Toronto 9. Cana da. 

ALBUM 1.000 Hinges, 200 foreign. 21) 
Cuba, 23 Japan. 35c. Burtlss Company, 
Sarato ga, N. Y . 

FBEE=^eautiTuT complete mint set' 18 
stamps to approval applicants. Septeml)er 
applicants 100 different mint stamps extra. 
Postage 4c. Iron Spring Stamp Co., Iron 
Springs. Pa. 

UNITED States high values, blocks, covers, 
sets, packets Li.«ts free. Nagy, SP South 
18th, Ph iladelphia. Penna^ 

200 DTFF V. REXT~St amps and wonderful 
stamp magazine. 12c. Stamp Echo. 303A, 
Fifth Ave.. New York. 

50 DIFFERENT U. S. i#)stage 5c to appli- 
cants for our U. S. and foreign approvals. 
100 British colonies 25c; 1.000 mixed foreign 
35c: 1.000 hinges 10c. 3.000 2.'c, Olendale 
Stamp Co.. 1341 Linden, Glendale. Calif. 

STAMP Collecting hints. This booklet 
free to beginners. T. Bottome. 2934 Shrlver, 
Indianapolis, Ind. 

50 DIF FT Soviet Russia 2.5c^ Approvals 
if you wish. Glenn B. Knight, Box 3. Sau- 
salito. Calif. 

40 DIFFERENT I'nited States 10c. OOy, 
approvals. Scldenberg. Baroda. Sllch. 

51)00 FINE Stamps JOiTT Longacre 
Hobby Shop. 106 W. 42d S t., New York. 

FREE; Large 52-page lllustrated^wbole- 
sale catalog to those dealing in stamps. 
Grossman. lOS W est 42nd St.. New York. 

100 FORlHT^N Stamps 3 centsi Eufbery 
Stamp Co.. No. Branford. Conn. 

CAN.M)I.\N And ,\iiierlcan couimemora- 
tives. five cents to approval applicants only. 
The Stamp Chest, 84 Jane St., Toronto 9. 
Canada. 

500 SflXED U. S., ord~and^neHr^lOcT 
Weatherby, Lakewood, Ohio. 



78 FAR-OFF Countries, only 10c. Angola, 
Dahomey, Travancore, Jamaica, St. Pierre, 
Schleswlg, Martinliiue, Ivory Coast, Estho- 
nia, Luxemburg, Peru, Newfoundland, South 
Africa. Marvelous packet 78 different stamps 
from 78 different countries, including all 
above and 05 more. Bargain price 10c. 
Big lists and approvals with each order. C. 
D. Relmers Company. 8 Flatlron Bldg., Fort 
Worth. Tex. 

BIG Circus packet 10c — Worth much more; 
gigantic bargain; animals of the jungle. 
Iiinis of prey, natives, elephants, giraffes, 
lions, ant eaters, cariboo, camels, mule 
from Iraq. Liberian jungle and big lot of 
tine stamps only 10c to applicants of our 
low-priced appnivals. E. P. Johnson, Box 
092, San Jose. Ca l i f . 

MAGNICAROCIOTJS Packet foreign 
stamps, beauties from distant lands. (.Many 
richly colored, unusual designs), free for 2c. 
Gray Stamp Company. Toronto. Can. 

FREE— Early Bermuda. Canada listing 
15c, to approval applicants sending two 
references, $1.47 (no checks) for Barbados. 
Palestine. Malta. Mauritius cataloging $'>. 
Satisfaction or refund. Reuter. FuUerton. 
Calif. 

TRIANGLES— Ten different for 15c to ap- 
proval applicants. Fenway Stamp Co., liil 
Massachusetts Ave.. Bos ton. 

FINLAN"D: 30 Different 13c postpaid. 
Lists fre e. Alllon, Angola, Ind . 

D.VNDY Honduras set cataloging 48c with 
approvals 8c. Atlas. 5044 Drake. Chicago. 

FREE — Surprise packet to approval appli- 
cants. -McEwen. 755 Wilson. Columbus. Ohio. 

50 FRENCH Colonies 5c to all approval 
applicants. Prall. SomenlUe. N. J. 

FUEE— 10 Unused aiul catalog of 300 
packets arranged l)y countries. Bell Stamp 
Co.. Box l.'.5. Washington. D. C. 

l.l.NDltKllCH Panama issue complete, 40c. 
Wirth. 139 Shepherd Ave., Brooklyn, X. Y. 

FREE — Sample copy of stamp collector's 
nmgazlne. World's largest monthly. Phi- 
latelic Publishing Co., 15 Johns St,, New 
York. 

AMATEURS! Tiiw priced sets on ap^ 
proval. Wickham St amp C o., Secaucu s, N. J. 

IoS"Tjl FFERENT^ Arabia": Azerljai janT 
Zanzibar, etc. 10c to approval applicants. 
Floyd >Iarsh. 524 Hamilton Ave., Indian- 
a polis. Ind . 

300 DIFFERENT. 20c; 600. 50c; 1,100, 
$1 2.000. $3.50. Fred Onken, 630 79th St., 
Brooklyn. 

BEAUTIFUL Picture stamps sent free. 
Paul Cornish. Schenectady. N. Y. 

FKEE Packet AzerTTa fj an^ Canada. Dutch 
Indies, etc., upon request for our 50% sheets, 
Enclose 2c. George Flagg, 163 Tremont 
St.. Boston. Mass. 

FHENCII Cohmles free— Jungles. Tigers. 
Native Chiefs. 2c postage. Empire Stamp 
Co., Toronto. Canada. 

H.\WAII.\N Stamp free to approval apnli- 
cants. Postage 2c. Lists free. Eastern 
Stjuin Co.. 1S09 KUbourne Place N. W., 
W'ashington, D. C. 

500 STAMPS 17c. 3,000 Hinges 2."c. AsTc 
about special approval discount. Elmer, 61 
Court St., Boston. 

FREE! 12 Scarce Azerbaijan to approval 
applicants. Penna Stamp Co., Greensburg 
Pa. 

105 CHIN'A, Etc.. 20. Album (.500 llus- 
trallons) 3c. BuUard, Sta. DB. noaton. 

110 DIFFERENT Stamiis. many unused, 
high values, free to collectors requesting our 
Net Approvals. Postage 2 cents. Chrlsten- 
gen. Milwaukee. Wis. 

ONLY 5c! 10 Airmail stamps. Including 
scarce Esthonla triangle: Greece Red Cross 
set: packet fifty different stampi — all unused 
— from Guyane. Ubangl, etc. All for ncf 
Approvals and free lists with each order. 
Ciirhan Stamp Company. Gloucester. Mass. 

STAMPS. 100 all different. Postage 2c. 
Lists free. P. M. Quaker Stamp Co., 
Ti'lcdn. Oliin. 

REVENUES — Telegraphs — Every country. 
Pretty — Intriguing — Cheap. Mint $5.00 
revenue free to applicants viith references. 
\'andcrlioof. 1114 T.ngan. Denver. Colo. 

HIGH-CLASS Approvals, References Re- 
quired. Pikes Peak Stamp Co., Colorado 
Springs, Colo. 



1,000 DIFFEHENT Genuine stamps, cat- 
alog value around $25.00, for only 79c. 
Guaranteed satisfactory. If you don't liko 
the collection, just send It back and we will 
refund your money, plus your postage. A. 
K Nicklcs, 21 3 Seaton, Wash ingt on. D. C. 

110 NEW Europe All Different, a won- 
derful collection cataloguing several dollars, 
free to collectors requesting our Net Ap- 
provals. Postage 2 cents. Badger Stamp 
Co . . Milwaukee. Wis. 

BEST One cent' approvals In America. FT 
P. Hand, 1117 So. GOth St., Philadelphia, 
Pa. ^_ 

D.VNDY Mint stamps 2c to those request- 
ing approvals. Harv ey Te eple. Decatur. Ind. 

1,000 ALL Different stamps $1.00. New 
price list of all United States stamps free. 
Voorhees. 7 South Dearborn St., Chicago. 

GREECE — Bought, sold, exchanged. Sp^ 
provals. $1.00 deposit. Pop-Gpo. Bx471. 
New Yor k. 

ONE-CENT Approvals. Fine fillers, big 
bargains. Stale countries desired. Georgo 
Ludlum. Box 123, Seattle. Wa sh. 

FREE 50 British Colonials, if approvals 
requested. Postage 4c. Berkeley Stamp 
Co.. South Berkeley. Cal if. 

FINEST Approvals 50% discount. Refer- 
ence required. Premium with every pur- 
chase, loor, 802 State Life Bldg., Indian- 
apolis^ 

MOST Sensational values; over 140 diff. 
Algtria, Airplanes, Azerbaijan. Barbadoes, 
Camcroun, Babon, Guyane, Irish set, largo 
I'rcnch Colony packet, largest stamp, 40 
j-ear old U. S.. gauge, etc., for 10c to ap- 
proval applicants. List free. 100 dlff. 
U. S. 30c— 1,1)00 hinges 9c— 50 Bavaria 9c. 
Ilawkcye Stamp Co.. Cedar Rapids. 39. 
Tow a. 

STAMPS sent on approval at 70% dis- 
•Y>iint. Reference required. Emory Benoll. 
Hanover. Pa . 

101 DIFFERENT Free with 50% Ap- 
provals, 2c postage. Noeraus Stamp Co.. 
312 I':ast 23rd St.. N ew Yor k. 

UNITED States and Canadian 32-page 
price list free. Stamps bought. Stanley Gib- 
bons^ nc . , 38p Park Row, New York City . 

FINEST One Cent Approvals in the 
United States. Stanton. Niantlc, Conn. 

THOUS.v.ND Foreign stamps 50c; twenty 
foreign coins $1. Prof. McCreery, Chatham. 
Ontario . 

PENNY Approvals that Satisfy. Nell 
Grnnlierg. Box 5j41. Philadelphia. Pa. 

i'UEE Germany air mall ('5 var.) for new 
applicant of my 1. 2c and 3c approvals 
and also my 507o discount. Chas. VV. 
Schmidt. P. 0. Box 4832. Frankford Sta.. 
Ph iladelphia, Pa. 

FREKT 115 Different stamps to approval 
applicants, 2c postage. Paige Stamp Co., 
Oak Park. 111. 

STAMPS. 100 varieties, Africa. Brazil. 
Peru, Cuba, Mexico, etc.. 10c; 25 different 
U. S. 25c; 1.000 mixed. 40c; 1,000 hinges, 
15c. List free. C. Stegman. 5941 Cote Bril- 
li.Tntp. St. lyQ ul s. Mo. 

24 VARIETIES Cuban stamps. lO cents. 
List of 6,000 low-priced stamps free. Ad- 
dress Chambers Stamp Co.. IllP, Nassau 
St.. New York City. N. Y. 

200 DIFFERENT stamps lOc; 1,000 
Hinges 10c. R. H. Carlton, 380 W. So. 
Temple. Salt Lake. Utah. 

rOVERTCO Packet. 100 different stamps 
10 cents, with R09i> discount approvals. 
Covert Stamp. 39 S tate. R ochester, N. Y. 

FREE! 5 Rare Slam to approval applicants. 
Wlnthrop Smith, 3611 N. Cedardale Rd., Bal- 
timore. Md. 

9 ALGERIA 10c, 8 Sfalay States 10c, 1,000 
hinges Iflc. All for 25c. Elwood Weber. 
Plainfleld, N. J. 

RARE COINS 

$2 TO $500 Each paid for hundreds of old 
coins. Keep all old money, it may be very 
valuable. Send 10 cents for Illustrate*! 
coin value book, 4x6. Prices guaranteed. 
Get posted. We buy and sell. Clarke's Coin 
Offlce, Box 5, Le Roy, N. Y. 

40 OLD Coins all different $1.00; 100 dlf- 
ferent coins. $3.00; 200 different copper and 
nickel coins. $7.00; 100 different Germany 
war-coins. $2.00; 100 mixed foreign coins. 
$1.00. Claud Demiey, Box 315. Dallas, Tex. 
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10 CIVIL War cents 50c, 10 confederate 
bills 50c, 10 handsome bills 50c, Roosevelt 
medal 15c, large Lindbergh bronze medal 
J1.50, Washington medal 50c, 5 historical 
medals 35c, 20 cent piece 60c, trade dollar 
$1.25, Franklin bronze medal 35c, Sesqi 
Centennial gilt medal, handsome 35c, 1857- 
1858 flying eagle cents 25c, 5 different dates 
2 cent pieces 35c, 10 large cents 75, United 
States half cent 25c, Revolutionary war 1776 
bill 40c, 10 Indian arrowheads COc. Retail 
caulog free. Nagy, 8P, South 18th, Phil- 
adelphia, Pcnna. 

OLD Money wanted. Will pay $100.00 
for 1894 dime, S. Mint.. $50.00 for 1913 
Liberty head nickel (not ButTalo). Big 
premiums paid for all rare coins. Send 4c 
for large coin folder. May mean much proflt 
to you. Numismatic Co.. Dept. H-3, Fort 
Worth, Tel. 

LINDBERGH Medals from sculptors' 
models, vvork of art, guaranteed bronze, 
$1.50 each. Also artistic large campaign 
medals and small campaign buttons. Write 
Medallic Art Co., 210 East 5l8t St., New 
York. 

AMERICAN Eagle cent, large cent, French 
10c piece, 2 crisp notes and catalog 20c. 
George Best. Cedar Rapids. Iowa. 

CALIFORNIA Gold quarter. 27c; half. 52c; 
1787 cent, 50c; 1835, 2jc; confederate $100, 
20c. A. Wyli e, No. Sfio. Wheaton. 111. 

2S BlPFfcRENT Foreign coins 50c Odde- 
hon. Box 681, Kansas City. Mo. 

RARE United States and foreign coins, 
war medals and decorations, Chinese coin 
and catalog lOe. Alexis Mcngelle, Colorado 
Springs, Colo. 

CALIFORNIA Gold — (Juarter size, 27c; 
$'4 size, 53c; 3c piece and catalog, 10c. 
Norman Shultz, Box 74B. Salt Lake. Utah. 

LNITED STATEX5. Large cent, two-cent 
tironze, three-cent nickel and Bargain List. 
25c. Fifteen dates large cents, $1.00. 
George CoPln, Greenwood Mountain. Me. 

GET Proflt and pleasure In collecting old 
coins. Send 10c for larsc ilustrated coin 
catalogue. You'll bo delighted with it. Send 
for it right now. B. Max Mehl. Numis- 
matist, Mehl Bldg., Dept. P, Forth Worth, 
Tex. La rgest Rare C oin Fi rm In the U. S. 

OLD Coins, large Pall selling catalog of 
coins for sale free to collectors only. Cata- 
log quoting prices paid for coins, ten cents. 
William Hessleln, lOlA Tremont St, Bos- 
ton, Mass. 



FOR BOYS 



EARN Christmas money. Order 50 seta 
Christmas Seals. Sell for 10c set. When 
sold return $3.00. you keeping $2.00. No 
work — just fun. St. Nicholas Seal Co., Dept. 
43PM, Brooklyn, N. Y. 

SPECIAL— While 500 last. One dollar 
buys 33 beautifully embossed Xmas cards. 
Martin Huct, Box 245. Chicago. 

■'THE Book of 1,000 Wonders" will be 
sent postpaid for 10c. Explains many mysti- 
fying tricks with coins, cards, handkerchiefs, 
etc., you can do. Also, contains complete 
catalog of magic tricks, jokes, puzzles, books, 
escapes, mlndreading acts, spiritualistic ef- 
fects, illusion plans, curios and imported nov- 
elties from many foreign lands. Large as- 
sortment, lowest prices. You will amaze and 
mystify your friends! Send 10c today. Lyle 
Douglas, Station A-5. Dallas. Tex. 

'T'HB Boy Electrician." pocket size, 75 
illustrations. 30c. J.Tlllbergh, Proctor, Vt. 



CAMERAS AND PHOTO SUPPLIES 



PHOTOGRAPHIC Equipment and acces- 
sories of every description are listed and 
Illustrated In our 228-page catalog. It will 
pay you to secure a copy which is issued 
free, as our prices are low. We also deal 
In used goods which are sold under the same 
guarantee as new goods. Ask for our Bar- 
Bain Book. Central Camera Co., Dept. E134, 
112 S. Wabash Ave., Chicago. 111. 

KRUXO Photographic post cards, semi 
matt and glossy, three grades of contrast, 
soft, normal and ex-hard. Write us for sam- 
ples and prices. Kllbom Photo-Paper Co., 
Cedar Rapids, Iowa. 

RALES Increaser— Sheasgreen's "Location 
Analysis Guide." $1.00. Standard Cost, 
PM142T North Penn, Minneapolis, Sllnn. 



BIG Money saved on photographic lenses 
and apparatus — goods exchanged; repairing 
done. Ralph J. Golsen, 1128 Argyle St., 
Chicago. Dept. P. 

GERMAN Cameras, lenses. Barttro, 6436 
La Riba Way, Los Angeles. Calif. 

BIG Money In photography! Catalog 49A 
free. New York Institute of Photography, 
10 West 33rd St., New York. 

TIME Counts in applying for patents. See 
pages 138 and 139. Clarence A. O'Brien, 
Registered Patent Attorney, Washington, 
D. C. 



MAKE money in photography. Learn 
quickly at heme. Stare or full time. New 
Plan. Nothing like it. EStperlenee un- 
necessary. American School of Photog- 
raphy, Dept. 3431, 3601 Michigan Avenue. 
riilcai;o. 

ROLL Developed — Six prints, one beauti- 
fully tinted. 25c. 8x10 enlargement, 30c. 
Falls Foto Finishers, Dept. A, Glens Falls, 
N. T. 



HAVE You a Camera? Write for Free 
sample of our big magazine, showing how 
to make better pictures and earn money 
American Photography, 116 Camera House, 
Boi,ton. 17, Mas!». 

FILMS Dcvcloi)Cd. Special Trial Offer. 
Any Size Kodak film dcvcloijod 5c, prints 3c 
each. Trial 6x10 Enlargement In handsome 
folder 40e. Oveinight Service. Roanoke 
Photo Finishing Co., 209 Bell Ave., Roa- 
noke. Va. 

SAMPLE Enlargement — dime, and nega- 
tive (returned). Trial roll, glossy prints, 
2.")C sliver. Brown, Warsaw, N. C. 



MOTION PICTURES 



NEW $150 Spring movie camera, $29. dO; 
35mm fllm, 2%c foot; Fllmo Camera $100; 
Cine Kodak 16mm camera. $50; 16mm. 100 
ft. negative fllm, $4.50 postpaid: 100 ft. 
complete 16mm comedy, western travel, or 
war reel, $4.50. Cameras, projectors and 
fllms bought and exchanged. New twin arc 
movie lamps $40. 3Hx5% Kodak, $9; Rem- 
ington typewriter, $16. Ray, 296, Fifth Ave., 
New York. 

JT'ST Out! Fourth edition Motion Picture 
Projection by Cameron, 1,248 pages. Largest 
work ever published. Includes 150 pages 
on talking movies. Covers all known makes 
of projectors. Including amateur. A liberal 
education. Yours for $6.00 postpaid any- 
where in the United States. Foreign, $6.25. 
Circular on request. Bass Camera Com- 
paav. 179 West Madison St.. Chicag o. 

FOR Sale: Moving picture fllms, features, 
comedies, serials, one dollar per reel and 
up. Progressive Pictures, 3320 Lindell, St. 
Louis, Mo. 

FILMS For toy machines, liargain clear- 
ance sale. Free list. Alton Films, 205 
Bru sh Creek. K ansas City, M o. 

FfiATURESTAnd short subjectFT2:5(rreeI 
and up. Standard machines and suitcase 
projectors at bargain prices. Stamp for lists. ' 
Homer Shimp, 4547 Adams St., Kansas 
City, KajiS; 

\VAKTK1) To buy— 8econd-ha nd Power's, 
Simplex and Motlograph machines. Also ex- 
tra mechanisms and stands. Must Tie bar- 
galns. P. O. Box 202, Birmingham, A la. 

BE A movie exhibitor — Big opportunity — 
Only moderate capital required— Complete 
equipment at remarkably low prices. \Vrite. 
Atlas Moving Picture Co., 624 South Mich- 
igan Ave., Chicago, 111. 

NKW and Rebuilt Projectors for Theaters, 
Schools, Churches, Traveling Shows. Sup- 
pliea and Complete Theater Equipments. 
Bargain Prices. Free Catalog. Monarch 
Theatre Supply Co., Memphis. Tenn. 

MOVIE Films, 1,000 ft. reels, $2.50 each; 
sh'pred anywhere on receipt of remittance. 
Particulars on request. Independent Films, 
177 Onlilpn Gate Ave.. S an Franc isco, Calif. 

TIME Counts in applying for patents. Sco 
pages 138 and 139. Clarence A. O'Brien, 
Registered Patent Attorney. Washington, 
D. C. 

FILMS: Our new catalog on movie ma- 
chines and fllms now ready. Our low prices 
will surprise you. Exclusive Film Service, 
Dept P, 732 So. W abas h Ch ica go. 

BIO Money in photography. Catalog^49.\ 
free. New York Institute of Pbotograpby, 
10 West 33rd St., New Yorfc 



STARTLING Bargains In motion-picture 
cameras, projectors, apparatus. Send stamp 
for the 102nd issue of the Bass Bargain- 
gram. Never in history has such startling 
bargains been offered in guaranteed ap- 
paratus. Write for your copy now. Re- 
markable motion- picture exposure meter, 
$2.00. Sixty-six page catalogue. Send 
stamp. Bass Camera Company, 179 W. 
Madi.son St., Chicago, 111. 

$1,250.00 FOR A photoplay story by an 
unknown writer and sold through our sales 
department. Wo revise, copyright and mar- 
ket. Located In the heart of the motion 
picture industry. We know the demand. 
Established 1917. Postal brings free booklet 
with full particulars. Universal Scenario 
Company, 206 Western and Santa Monica 
Bldg. , Hollywood Calif. „__ 

MACHINES, Films, stereopticons, slides. 
National Equipment Co.. Duluth. Minn. Bar- 
galns. 

FIL.MS, 100 Feet 50c postpaid, listed. W. 
E. Temple, Dept. A, 13 Chester Ave., Som- 
crville, Mass. 



SCENERY TO RENT 

WORLD'S Most Beautiful Settings for 
operas, plays, minstrels. Amelia Grain. 
Philadelphia. 



EDUCATIONAL AND INSTRUCTION 

V. S. GOVERNMENT Jobs— $1,260-$3,300 
year. Men — boys, 18-50. Steady jobs. No 
"layoffs." Pleasant work. Paid vacation. 
Short hours. Experience unnecessary. Thou- 
sands appointments yearly. Full particulars 
with sample coaching, free. Write today 
sure. Franklin Institute, Dept. H14, Boch- 
ester, N. Y. 

ARE You willing to qualify for govern- 
ment positions. $120-$250 tnonth? Write 
Instruction Bureau, Dept. 101, St. Louis, Mo. 

BIG Demand for photoplay and magazine 
stories. We revise, develop and copyright. 
Sell on commission. Established 1917. 
Bcoklet free. Universal Scenario Company, 
406 Western and Santa Monica Bldg., Holly- 
wood. Calif. 

TRACE Missing people. Excellent paying 
work. Open to all. Write National Head- 
quarters. 169 East 83rd. New York. 

FIREMEN. Brakemen. baggagemen (white 
or colored), sleeping car. train porters (col- 
cred). $]50-$250 monthly. Experience un- 
necessary. 810 Railway Bureau, East St. 
Louis. III. 

BOYS — Men 16 up. Become auto me- 
chanics. Particulars free. Franklin Instl- 
tute. Dept. H400. Rochester. N. Y. 

WORK For ■•T'nole Sam." Postofflce clerks, 
carriers, railway postal clerks. $l,700-$2,700 
year. Men 18-15. Sample free. Write Im- 
mediately. Franklin Institute, Dept. H3, 
Rochester. N. Y. 



8 KEYS On bookkeeping. Booklet 5Gc. 
Mrs. Alice Anderson, 210 Vine, Poplar 
Kliiff. Mo. 

CARTOONISTS: Names and addresses of 
no syndicates and magazines which want art 
work. 5nr. Write "Haines," Box 244, 
Greenfield. Ohio. , 

BE A Landscape .'Architect — Splendid eam- 
Ings. real success awaits you In this un- 
crnwded profession. We train you by corre- 
spondence. Personal guidance by noted 
authorities, heping you get started. Imme- 
diate income possible. Catalog free. Write 
today. National School of Landscape Design, 
518 Equitable Bldg., Des Moines, Iowa. 

U. S. GOVERNMENT wants men. 
$1.700-$1.900 and up at start. Railway 
Mail clerk examination coming. Let our 
expert (former Government examinerl pre- 
pare you for this and also Rural Carrier, 
Post Office, Customs, Internal Revenue, and 
other branches. Write today for free book- 
let. Dept. 8. Patferson School, Rochester, 
N. Y. 

STUDY A Scientific Profession. Sanita- 
llon — Bacteriology — Microbiology. Extension 
— Residential courses. Diplomas — Degrees 
granted. Urinalysis outfit and prospectus 
free. Int. College of Microbiology, 722 Cal- 
umet Ave., Hammond. Ind. 

DON'T Prepal* for any civil service ex- 
aminatlon without seeing our catalog. Free. 
Columbian Correspondence College. Washing- 
ton, D. C. 
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BIO Money In photographsr. Catalog 49A 
free. New York Institute of Photocnplv. 
10 West 33rd St.. New York. 

UOUBUS Entry Uoobkeetilng mastered in 
CO boun with 8 keys; guaranteed; diplo- 
tau. International Bookkeeping Institute, 
Dept. 8. Sprin iitleld. Mo. 

SKLF-INSTRUCTn^E Books, 50 subjects. 
Best Stenograpliy. 25c. Clrcotel. WIU 
Marr. B605. NaihyUle. Tenn. 

RADIO OOTPITS AND 8UPPUBS 

CROWLEY Super musicone tprnkets $2.75. 

Require cone paper only. Atwater Kent 5 
tube sets $18.00. Saal Speaker units $2.00. 
transformers 75c. output 90c, 30 henry cliokes 
$1.00, 2 microfarad condensers 60c, full wave 
UX280 tubes $1.75. Bend money order wltb 
order. Charles Hoodwln Co., 4240 Lincoln 
kn., Chicago, 111., Dealers in bankrupt 
rtocfa. 

BARGAINS In used radios. These re- 
ccivers were taken in tra<lc. All guaranteed 
perfect working order. iJlue Ribbon 5 tube. 
2 dial, console model $1S.95. ]<'reshman 5 
tube table model $14.95. Atwater Kent 
$19.50. Tubes included with sets. Many 
Other makes. Send money order with oider. 
Complete list of bargains on request. Surplus 
Badlo Ca. M» & Wrili St.. CMwio. 

iiVm ft, W l Udlo btrgalm. W rtte Amer- 
ican Radio Club, St. Paul. Minn . 

PHENOMENAL I New short wave adapter 
attaches to any set. Amazing results! Hear 
the ITS and foreign short wave broadcasts. 
$16.50 prepaid. Literature free. Kilo Radio 
Ob.. 1722 PaUlitw, Dattolt. lUdi. 

• WAM ' f lil>: M a n to wot gw lth KtitoMi Ba ~ 
dio Service nrganiiatiott. No talUnc lebaine. 
Badlo Doctors, Inc. Dapt II. Sssw St.. 
Salem , Mass. 

RADIO I'liwer transformers, chokes, me- 
ters and Miiscellanenus material for sale. 
Write for lists and specifications. Radio 
Parts Co., Orange, N. J. 

TIXIIC ('mints in appl.ving~for~patenls^ See 
pages I.'IS and l.'!9. Clarence A. O'Rtlen, 
Begiitered Patent Attorney. Washington, 
P. ft 

DEATH To static. Send one dollar. PT 
O. Bny *;21. Ottiiua. Can. 

. TRADE AND TECHNICAL SCHOOLS 

OUB Commerefal Ta<no operatinc and 

Junior engineering course pays our graduates 
$150 to $:;oo monthly from start. Rapid 
advancement. Fall term begins in Septem- 
ber. Write for catalog of couna Includlns 
Extension Course. Loomis Badlo College, 

PapL 5-K. Was h ingt on. D. C. 

WANT A foreman's job? You may bo 

• good mechanic but If you can't read blue- 
piinti you haven't a chance. I train you 
qalekly. Write me your trade. Carroll 
Bamsey, 266 Dreiel Build ing. Philadelphia. 
" TELEGRAPHY— Both Morse and wireless 
—taught thoroughly. Bis lalariei. Wonder- 
ful opportuattloi. Bxpenaaa knr: ckanee to 
«am part. School establliibed fifty- four 
years. Catalog free. Dodge's Institute, Fern 

St.. Valparaiso, Ind^ 

" LlCENS¥;i) Iladlo dnitiirs earn $75.00- 
$100.00 per week. Big demand: investigate 
St once. Free booklet. Radio Doctors, Inc., 
Dept. A, Sim St.. Salem, Hasi. 

BUSINESS OPPORTUNITIES 

LOCAL Managers Wanted for Phelps power 
■Id Ilsfat plants. A great Industry ia de- 
Vdoplng. The potential market In some 
counties Is estimated in the nclKhhorhood of 
1,000. One eonntv would make a good busi- 
ness and a permanent income. Eiperience 
b necessary. Only men who know how to 
«ell electrical goods and Install them are 
wanted. If you want to get into a perma- 
nent business this is yotir opportunity. Par- 
ticularg free. Phelps Power and Light Corp., 
Bode lalaad, HI. 

UAftVeL. The InsUnt batteiy charger, 
charges radio and automobile batteries in- 
stantly. Start a service station of your own 
or a mail order business; sell under your 
own labd. Writo at one* for tairltory and 
get started maMng money. Bistem Supply 
Rouse, 11 I'lth St.. Bansor, Me. 

BUSlKR^JS ^OppnTtuFft ies : Men and wo- 
men — something new. Big profits. £. A, 
Barr Co.. Desk 1. ShamoMii, Fl« 



LOID-LAC— ^fako this new, wonderful, 
amazing disiover.v; restuies color, new tln- 
!sh to old cars in sixty minute&I Kot a 
puUsh, cleaner, paint or wax. With my 
.simple guaranteed formula you can easily 
manufacture Lold-Lac. clearing $14.00 gal- 
lon iiiulit! Clean up tliousamls with this 
guaranteed instant retinish. Miller, Chemist, 
706 Mi ller Chemical Rldg., Ta mpa, Fla. 

SIaNUFaCTURING Tlusiness for sale: 
Completely eiiulpped machine shop manufac- 
turing two nc^vly perfected articles, market 
unlimited. Write P. O. Box 392, Green 
liay. Wis. 

"BClllCMKa" Subscribers surely succeed. 
One reports $50,000 from one tip; another 
$25,000 from three Schemes; another $10,000 
from one formula. Try your luckl Tear, 
$1.00; three montiis. \iOe. Patterson. Pub- 
lisher. Alliance. Uliin. 

MIRRORS Resllvered at home. Costs less 
5 cents per square foot; you charge 75 cents. 
Immense profits plating like new. brassy 
wom-ofT autoparts, reflectors, tableware, 
stoves, etc. Outfits furnished. Details free. 
Sprinkle. Plater. 12". Marlon. Ind. 

IP Tuu are interested in saving 3U to 
35 7o on your postage bill, mall me So for 
usable samples of my covered envelopes an<I 
cards; none free. Edward Armour, M2, 13(1 
East 28th St., New York. ^_ 

FRKK Bduk. Start your nun little busi- 
ness anywhere, selling novelties liy mall. My 
l)cginner's outfit contains everything required, 
novelties, circulars. Instructions, etc. De- 
scriptive book free. HadwU. 2H-74, Cort- 
lanilt St .. New York. 

200 LETiTaillKADS. 100 Knvelopes, 
printed free with every fifth order sent us. 
Opportunity to make money. Cbristlaason. 
Box 183. So. Omaha. Nebr. 

M.VKE Toys, no, cities, rhildren's furniture. 
Instructions patterns, including scroll saw 
$1.00. Wm. Bogren, 22ti4 Hermany Ave., 
New York. 

SMALL Capital starts profitable route of 
money making mndtng machines. Informa- 
tion free. Chewlt Co., Dodworth St., Brook- 

Ivn. N. Y . 

NO PedillinK. Start own business. Home, 
oftlce. Fiee folder describes 27 money-mak- 
ing opportunities. No outfits. EUtO Co.. 88 
Elizabeth St.. New York. 

JULVbA Jfenay and a chance to establish 
your own Independence can be made with well 
chosen spare-time occupation. Wo help you 
find it. Write Avocatiimal SenlM, 7417 
tona Ave.. Seattle. Wash. 

"22 MOSEY Making plans tlM. OBBe 

Centre, Altoona, Penna. 

REPAIR Watches. Learn Tn an even- 
Ing. Instructions and drawincs for clean- 
ing and adjusting 25 cents. Phillips Watch 
Repai r. 5i:il Kenmore, Clilcagd. 111. 

Make $6.00 Daily with potato Maid-en 
Flakes: land 2 dlnus for saoqrtfc GodmbI 
Sales Co., Mnncle, Ind. 

EARN More money— We snow you now. 
Catalog free. Herman Servlco. 706 Calboun. 
Fort Wayne. I nd. 

LEARN Theatre management at homOL 
Write for catalog M. Moving Picture Theatre 
Managers In stitute . Elmira, N. Y. 

LEABN The real estate business; lucra- 
tive; no capital nqulred. Free dataili. 
Cole. Tower Bldg.. Syracuse. V. Y. 

SIGNS And showcsrds easily painted with 
letter patterns. Large variety of styles and 
sliaa. Samplei for stamp. Mxa Baha. a2120 
Keta Ato.. CMcagg 

roUKDBT For lease, ^te Box No. 287, 
Liberty. Ind. 

BECOME Watchmaker, Jeweler, diamond 
setter; own business; paying job. Standard 
Watchmakers, 111 West 111th. New York . 

BUSINESS Profession of your own and 
earn big income In senicc fees. Sec Steph- 
enson Laboratories, display ad pa^'e 148. 

CONDUCT A name and address broker- 
age bu.slness. No capital, either sex. Ideal 
for students. 9 pages typewritten Instruction 
complete one dollar. Carolina Mailing Bu- 
reau, liiix 71. Purliam. N. f\ 

MAKE Big Prnflta with a Fur Farm in 
your backyard. Chinchilla Babbits, Musk- 
rat. Mink. Write for facta. 252 Conrad's 
Bancb. Dennr, COIoi, 



BUSINESS Information of every character. 
We divulBe actual supply source of Ameri( an- 
made goods, how to sell locally, by mail or 
through agents. CheuUcal Mwiyh, formu- 
las, money-saving busloosa InttematlMi. op- 
portunities. Write fw catalog. Buslnsaa 
Informattoa Syndieato, Box 1071. KmxfUlab 
Tenn. 

SKLL Latest iiiipiirted novelties. French 
model poi'ket mirror and transparent art 
cards. Samples of all postpaid $1.00. Woilll 
Service Co., 336 Marty AtOl, Brooklyn. M. Y. 

BURNED-OUT £Ieetrlc lamps repaired 
one cent. I tescfa you. Wost Cosst Lamp 
Co.. 1342 Shrader. Ban Frandseo. Calif. 

BireiMBK Opportunities. Also trade ao- 
erets. Free facts. B. lUrm, 6U Wast Stb 
St. Claclmmtl. Ohio. 

15e BBIKOS Big bnudi mail year. Ken- 
tucky Ageney, Covington, Ky. 

KINO System mail order business, co-op- 
eration idea. It's new! DllTcrenl! IlunestI 
Rig profits assured. Complete details 25c. 
Satisfaction guaranteed. King Uomitaiv. 
Box 672P, Wilmington. De l 

INCOME Increaser — Newly enlarged 36- 
page monthly magazine of best, latest Ideas, 
plans, sciicmes. tips, pointers, startors. One 
year. $1; sample, lOe. IncoUso Increaser. 88 

Pearl. Boston, Mass. 

COMPOSITION Floor Making earns in- 
dustrious men $12 and more daily if used 

as trade. Or make business of it with profits 
up to $10,000 yearly. Openings everywhere. 
Semi-Tile, Rox-4.i. Ilollis, N. Y. 

YOU Want to buy profitably established 
mall order business, or do you wish to saUl 
Write wants. Eastern Bnbanga-l, lU- 
Smlth. MUlvUle. M. J. 

lOo BBIN08 Yon mafl from e ioiju i liew 
and our OMmrtanlty Infoniiatloa by return 
mail fraa, Wlthan, Box 153. Cathlamet. 

Wash. 

TIME Counts in applying for patents. Seo 

pages i:i8 and 139. Clarence A. O'liricn, 

Registered Patent Attorney, Washington. 

D. C. 

SIXTY Successful mall order propositions. 

K. Hotne. 3949 Metropolitan. Chicago. 
SUPPLIES For making chipped gliii 

hons* immban and tlgm. Tinfoils, glass 

and frames. Osborne Sims, 13380 Tuller. 

Detroit. Mich. 

START A Crispette shop. Delightful con- 
fections. Everybody likes them. Make a 
lot of money. Adams reports $364 profits 
In two days. We start you. Write. Long 
Eakins. 1U02 High St.. Springfield. OblO, 

(Sr.mples li'c.) 

.\10M:V Fi:t working capital; incoporate 
ami -I'll siuiifs in your biijiness. 27 years 
organizing and raising money for businesses 
of merit. Terms reasonable. Prompt and 
confidential service. W. Harrison ColS^ 607 

5th Ave., Suite 510, New York. 

SELL by Mall! Bouks, novelties, bar- 
insl Large proflt^l Particulara Freel 
Klf eg, 52B Sauth ~ ' 
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I MADE $30 8 Week Home. French 

Breadniaking. 15 years' experience; Free 
lionklct tells, .^shbriiok 67. Marengo, Ohio. 

CHEMICAL Expert wiU furnish formulae 
and trade secrets. All llaas. Iditi ItiO. 
W. ti. Cummings, Ph. D.. 228 Gordon Ara^. 
Syracuse, N. Y. 

DON'T Sell for others. Employ agents 
yourself. Make your own products. Toilet 
aittciaa. bentaliaM speetaltles. ete, S0»% 
profit. Valuable booklet free. National 
Scientific Laboratories, 1984W Broad. Blch- 
mond, Va . 

CHAlPtEBS: Delaware: best., cheapest; 
free forms. COIoulal Charter Co,. WUmlng- 

tnn, Del, 

UNPATENTED Ideas can be sold. I tell 
you how and help you make the sale. Free 
particulars (Copyrighted). Write W. T. 
Greene, 810 Baltic Building. Washington. 

D. C. 

A BUSINBISS of Your Own Making— 
Sfparkilns Glass Name and Numlier plates. 
Clieckerboards. RIfrns. Big book and sam- 
uje free. E Palmar. 540. Woost^r. Ohio. 

MECiLXNlCS. raiiitirs. iMrpentcrs, start 
furniture reflnislilnu'. riintin;;, handyman 
shop on nearly notliio!; ; winning plan 
brings customers quickly. John Braceland, 
1489 Soi Ninth. PbibdeliAla. Pfe. 



Copyrighted material 
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MATIi Order business your opportunity. 
Brenlser's famous hand boobs by expert 28 
years' experience show how to start selling 
articles you make or buy — all or part time — 
small capital. Fascinating, proHtable. Set 
eleven books, $3.2 j. Brenlser Company. 
1607 P. Sansom, Philadelphia. Sample 
book, 25c, pay t3 for other ten if satisfled. 

ARTIFICIAL Marl)le sanitary flooring in- 
structions, covering wood or cement flooring 
H Inch thick, fireproof, waterproof, all col- 
ors, low cost. Ornamental casting, concrete, 
plaster, papier-mache decorations, garden 
furniture, statuarj-, flexible molds. 18 years 
Instructing the public; particulars and illus- 
trations free. Chris. Mahler, Huntington. 
N. Y. 

\\ U Start you in business, furnishing 
eyeo'thlng; men and women, J.'iO.OO to 
$100,000 weekly operating our "New Sys- 
tem Specialty Candy Factories" anywhere. 
Opportunity lifetime; booklet free. W. 
Hlllyer Ragsdale. Drawer 4, East Orange, 
N. J. 

SUCCEED With Your Own Products. 
Make them yourself. Formulas, Processes, 
Trade-SeiTcts. All lines. Catalog, circulars 
free. B. Thaxly Co., VVashington. D. C. 

LEAKN the oollection business. Good in- 
come, quick results. Interesting lx.«klet, 
"Skillful Collecting" free. National Collec- 
tors Assn., Long St.. Newark. Ohio. 

THE Latest, most amazing products I 200% 
to 500% profit! Make them yourself. Write 
for free, valuable literature. Scheld, Chem- 
ist, Box 1189 . New Haven, Conn. 

DELAWARE Incorporator. Charters; fees 
small; forms. Chas. O. Guyer, 901 Market 
St., Wllmingtcm, Del. 



TELEGRAPHY 



TELEGRAPHY— Both Morse and wireless 
— taught tlii/roughly. Big salaries. Won- 
derful opportunities. Expenses low; chanco 
to earn part. School established fifty-four 
years. Catalog free. Dodge's Institute, H 
St., Valparaiso, Ind. 



CHEMISTRY 



YOUR Chemical problems solved and work- 
ing formula or process furnished for $r).00. 
Write me. W. Stedman Richard, Industrial 
Chemist, Box 24112, Boston, Mass. 

BOOKLET Of experiments and chemical 
catalog ]()r. George Ott, 1218 Chestnut, 
Reading, Ptnna. 



FORMULAS AND TRADE SECRETS 



INDUSTRIAL Chemist furnishes fonnulas, 
plans, trade secrets. All lines. Work 
guaranteed. Lists free. J. F. Mazur, 941 
20th, Lorain. Ohio. 

DON'T Sell for others. Employ agents 
yourself. M.ike your own products. Toilet 
articles, household specialties, etc. riOO^o 
nroflt. Valuable bouklet free. National 
Scientific Laboratories, 1984W Broad, Bich- 
inond, Ya. 

SUCCEED With Your Own Products. 
Make thera yourself. Formulas, Processes. 
Trade-Secret.'!. All lines. Catalog, circulars 
free. B. Thaxly Co.. Washington. D. C. 
"FORMULA S-^0 Money makers and big 
Illustrated catalog 20c. Ideal Book Shop, 
(K) Park Rldce^ 111. 

3,000 VALUABLE Formulas prepaid $1.00. 
Vational Service, 3937 Marburg, Cincinnati, 
Ohio. 

FORArULAS— High grade trustworthy 
processes for producing popular guaranteed 
best selling specialties; all lines. Don't buy 
formulas till you've received my literature. 
Miller. Ch emis t. 706 E . .le tton. Tampa. Fla. 

GUARANTETT5 Formulas $1.00 each. 
Chemical analysis, your sample. $5.00. Sten- 
'on Laboratories, 2122 Griffith St., Philadel- 
phia, Pa. 

MANUFACTURING Ideas made practical. 
Chemical consultation and analysis. -Jloney- 
naking formulas. Charges moderate. W'rite 
Associated Chemists. Indianapolis, Ind. 



AGENTS WANTED 



NO Experience necessary. You'll sell 
Wonder Changeable Signs fast. We show 
you how. Write Currier Mfg. Co.. 31 North- 
»estem Tennln.Tl. Minneapolis, Minn. 

LATEST Portrait fraines. Specialty foreign 
■shipping. Write catalog. Victor Portrait 
Co., 2223 Brush St., Oakland, Caljf. 



WANTED At once: More good men to In- 
troduce and retail Rawleigh's Good Health 
Products. Town and country. Wonderful 
opportunity. Get into business with backing 
of largest manufacturer its kind. Capital 
o.er 13 million dollars. Quick freight, ex- 
press, parcels post service from 10 great fac- 
tories and branches — one near you. Nothing 
new — no experimenting. No experience re- 
quired. You simply follow the same old time- 
tested Rawleigb Methods which secure the 
most . business everywhere and have given 
consumers best values and satisfaction for 40 
years. 170 necessities frequently needed ev- 
ery home. Enormous demand. Annual 
sales now over 35 million products. Big free 
trial Inducements. Quick easy sales. Repeat 
every 30-00 days. Enormous profits — $200- 
$400 month and more clear profits. Steady 
year around; no layoff. No boss — you be- 
come sole owner and manager. Practically 
no capital required. We suppy everything 
— stocks, outfit, sales and service methods. 
Big pay every day. Profits increase every 
month. "First coine first served." For full 
particulars write W. T. Bawleigb Co., Dept. 
AlOPPM, Freeport. 111. 

$273 PROFIT One day. That's what A. h. 
Bradley made without experience, just show- 
ing the most amazing automobile light you 
ever saw; 38.000 candle power without glare; 
fits inside regular reflector, easy to Install; 
wonderful patented device; 1007« more light; 
olimlnates glare without dimming or tilting; 
pocket big money, waiting for you now; 
wlilrhvind seller makes astounding demon- 
stration; low cost; agents cleaning up 300% 
profit; big repeater; sells on sight. Finch 
sold 1,398 sets in six months and will sell 
over 20.000 sets this year; 24,000,000 pros- 
pects want this light; write today. Aerial 
Electric Co.. 313 West Ohio St., Chicago. 

MAKE Sloney with Christmas Greeting 
Cards in box assortments. $2.00 to $4.00 
per hour easily made. Nothing ever sold 
compares with the sale of Christmas greet- 
ing cards; sell on sight. Our magnificent 
assortment contains 21 high-grade Christmas 
greeting cards and folders, each with en- 
velopes, steel engraving. French water col- 
oring, sparkling metallic gold and silver ef- 
fects. p.inelling and bordering. Sells for 
only $1.00, costs you 50c. Write Immedi- 
ately for full particulars and free samples. 
Waltham Art Publishers. 7 Water St.. Dept. 
TO. Bosto n. Mass. 

aTTKNTS — I'll pay your bills, give you 
steady Income for rest of your life if you 
will take of my business In your locality, 
full or part time. You be my partner, make 
$15 a day. Ride In Chrysler sedan. Dis- 
tribute teas, coiTees, spices, extracts, things 
people eat. I furnish everything, world's 
finest super sales outfit containing 3D full 
sized packages low prices, big repeat busi- 
ness; $25,000 guarantee on quality. I go 
50-50 with you. Get my amazing offer. C. 
W. Van de Mark, 117 Duano St., Dept. 
102-K. Cincinnati, Ohi o. 

M.VKFj These guaranteed biggest selling 
products yourself. Have others selling them. 
Investment small; profits immense! Loid-Lac 
Instant Automobile Refinish. Tuf-NIt pre- 
vents hosiery runs. Kazok automobile dry 
wash cloth. My "Eye Opening" literature of 
these and many other automobile, food, 
household, cleaners, soaps, polishes free. 
Make your own goods for one-fourth what 
"Private Brand" and other goods cost you. 
.Miller. Chemist, 706-A Chemical Bldg., 
Tamiia. Fla. 

AGENTS— $13.80 Daily in advance, Intro- 
ducing new insured hosiery for men, women, 
children. Must wear or replaced free. 57 
styles. 39 colors Including latest "Silk to 
the Top" ladies' hose. Hyland made $595 
in one month. Edwards,. $460.60. Mrs.Bone, 
$425.45. Why not you? Even spare time 
should pay you $3.00 an hour. No expe- 
rience needed. We furnish samples. New 
plan. Write quick. Macochee Company. 
Park 25610. Cincinnati, Ohio. 

AGENTS— Best seller: Jem Rubber Repair 
for tires and tubes; supersedes vulcaniza- 
tion at a saving of over 800 per cent; put it 
on cold. It vulcanizes itself in two nilnutes. 
and is guaranteed to last the life of the tire 
or tube; sells to every auto owner and ac- 
cessory dealer. For p.irticiilars how to make 
big money and free sample, address Amazon 
Rubber Co., Philadelphia, Pa., Dept. 505. 



AGENTS: $300 Month. We feed the 
world. Groceries, teas, coifees, food-spe- 
cialties, soaps, perfumes, family medicines. 
Over 400 daily necessities. Steady, profit- 
able repeat business. $3.00 hour part time. 
Samples furnished. Barley Company, Desk 
M-2014, Dayton, Ohio. 

MEN Make $15.00 dally. Men's fancy first 
quality hose, $1.08 dozen pairs. Send $5.40 
for 5 dozen assorted. No less sold. Lewis 
Hosiery Co., 12 N. 3rd St., Philadelphia, Pa. 

IF I send you a suit made in latest style 
from finest goods, will you wear It and shovr 
it to your friends as a sample of my sensa- 
tional values? Could you use $3.00 an hour 
for a little snare time? If so, write at once 
for my wonderful new proposition. Address 
Sales ^fanager, Peoria and Adams, Dept. 
954, Chicago. 

PATENTED Invention— 5 tools in one. 
Used by carpenters, machinists, trade schools 
amateurs. Everjone using tools wants It. 
Sample $1.00. Hall Specialty Mfg. Co., 
219 Market St.. Newark, N. J. 

AGENTS Are making $75.00 to $300.00 
weekly selling new brake lining machine. 
Every garage, accessory store, car dealer, 
service station a prospect. Big profit. Write 
quick for open territory. Liniey Brothers 
Co., 577 Fairfield Ave., Bridgeport, Conn. 

FREE "Guide to full pocketbook." Nevir 
ideas, original business plans, money-making 
secrets; other valuable information. Elite 
Co., 38 Elizabeth St., New York. 

BETTER Than bootleggingi 400% profit 
taking orders liciuid quick mend for fabrics 
and hosiery. Stops runs. Every woman 
buys. 100 other fast sellers. Johnson Co.. 
Dept. 470. 6129 Wcntworth, Chicago. 

MEN And women make anificial fruit at 
home. Complete instructions $1.00. This 
secret is worth more to you. Big profits. 
Every house a customer. Van Dyke Screen 
Co., 1965 Frederick, Detroit. Mich. 

FREE To agents — Mail-order men and 
bcKinncrs In the mail order business, valu- 
ul)Ie tips and inside information. Enormous 
profits, clean and legitimate. Particulars, 
Kite Mail Order Supply Co.. 609 27th St., 
Denver. Colo. 

ALTOS Washed without water at prac- 
tlcally no cost; no liquids, sponges, chamois; 
Marvo Wonder Cloth removes mud like magic; 
won't scratch; 100% profit. Security Mfg. 
Co., Dept. 35, Toledo, Ohio. 

PATENTED Window lock. Every home 
needs several. Send 10c for sample and 
proposition. H. C. Sales Co.. 114 E. Fourth 
■St. Springfield, Ohio. 

MAKE $50.00 Weekly selling natlonaUy 
known line of guaranteed hosiery. Expe- 
rience unnecessary. Whole or part tlma 
Exclusive territory and sample outfit fur- 
nished. Write at once. Gold Bond Hosiery 
Co., Dept. PM-10. 1011 Chestnut St., Phlla- 
delphla. P a. 

$1.00 WILL Start you selling Aviation 
puzzle of the century; terms and sample 15c; 
$100.00 cash name prize. Schwed, 118 East 
28th. New York. 

SECURE Your biggest Income quickly 
selling new presidential candidates' photos 
and automobile plates. Automobile spe- 
cialties. Federal Factory, 273 Columbia, 
Portland, Oreg. 

WANT Distributing Agent for Handsllck. 

po\v<Iered hand soap; removes anything from 
liands; everybody a customer; sample free. 
Solar Products Co.. J-2142 S. Troy. Chl- 
cago. 

AMERICA'S Greatest tailoring line free. 
175 large samples; all wool; tailored to or- 
der; union made; sensational low price. Big 
commissions paid daily. Cash bonus besides. 
Exclusive territory to producers. Hustlers 
making $100 a week and up. Get outfit at 
once. Address Dept. 710, Goodwear, 844 
Adams, Chicago. 

STATE Distributors. Patented smoUng 
pipe reamer. Handy, necessary. No com- 
petition. Big profits. Hosenteur, Main 
.\ve.. Passaic. N. J. 

EVERY Merchant wants embossed show- 
cards: changeable signs: electric flashers. 
Two sample changeable signs (Retail $1.50 
each) sent postpaid $1.00. Free catalog. 
Changeable Sign Works, 379 Logan 8C« 
Brooklyn. N. Y. 
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PRiVA'ii; Brand toilet articles, honw- 
hold specialties, perfumes, soaps, extracts, 
etc. VVe pack these goods for you under 
your private laliel. With your niiiue on the 
goods you Ret all the repeat business. Don't 
sell for others but build up a profitable busi- 
ness for yourself. Highest quality mer- 
chandise. Extremely low prices. Quick 
shipments on both large and small orders. 
Write immediately for lowest wholesale 
prices and complete Information regarding 
our amazing olTer. Address Supply Depart- 
ment, National Scientific Laboratories, 1904W 
Broad. Richmond. Va. 

AGENTS — $:!nO month. Bonus besides. 
Sell most attractive, highest Quality hosiery 
you ever saw. Positively guaranteed 6 
months or replaced free. 126 styles, colors. 
All fancy combinations of silk, rayon, lisle, 
novelty and sport numbers, full fashioned, 
chiffon, wool. etc. Sensational new siilos 
plan gets big orders Producers earn auto. 
We Slve 70U extra fine ailk ho.slery for your 
tnm use. WHte quick for samples. Wil- 
knlt Hotleiy Co., Dept. r^iV.n, Greenfield. 
Ohio. 

8HOW Us the liouselceeper who likes to 
clean stalr-comen^ earn big nmiflir ■aUlng 
Corner Dust BMelds. Write today. Ideal 
Stairway Equipment Co., Dept. FM. Canton, 
OMc^ 

CHRISTMAS Boxes greeting cards; 21 
cards soil fur $1.00; 16 for fiOc. Samples 
both boxes $1. Also stamps, tags, booklets. 
Klees Company, 1710 Undercllir Ave., New 
York . 

AGENTS — Men's all-purpose suits 1 511.6.") ( 
Looks, fucis like wool! Resists snags, 
sparks, waterl Workmanship, lit guaranteed. 
tt.SO cemmlsilaB In adranee. Free kit. Art 
ct eaee. Fltz-tr-TallorlnB Co., Dept. 170C, 
BoBth Whitley , Ind. 

TOOT Sweet keeps the feet sweet' Toot 
Sweet Co., Mason City, Iowa. 

AGENTFT Portraits, plioto-plUow tops, 
frames, sheet pictures, medallions, photo- 
jewelry, soaps, perfumes, laundrj' talilets. 
food products, toilet preparations, luminous 
crucifixes. Catalog 200 specialties free, to- 
days' credit. Jas. C. Bailer Co.. Station 

C-IO, Chicago. 

' ACtKNT&-Jusi oitil I8.U for mWi luUat 
Anyone can sell. Bit eommlmlon In ad- 
Tancel Free sales kit. 888 Company, Dept. 
CK-7, Fort Wayne, ln± 

SELL Beautiful ■■Style Tailored" shirts 
and neckties direct to wearer at factory 
prices 1 Many beginners earn $50 first week 
In spare time. $100 weekly full time easy. 
Selling outfit free. Howard Shirts, 1213 
VanBuren, Factory 16. Chicago. 

$50,000 PICTtJRE Man Frledniiin niaile 
canTasslng. Beginners can make $100.00 
weeUy with my talee talk. > Experienced men 
make more. Free book. "Proflts In Por- 
traits" explains. Sample free. Picture Man 
Friedman. Dept. 8M. .541 W. L a ke, Chicago . 
' DON'T Sell for otiiera. Employ agents 
younelf. Make yoor omi prodneti. Toilet 
articles, houaeholcl apectalttea, etc. 500% 
profit. Valnable booklet flree. Katlonal 
Scientific Laboratorlei. 1984W Koad. Btcb- 

mond. Va. 

~^IG Fail sellerl Merchants need ooiwea 
embossed signs. Everyone buys. Extra large 
profit. Dime brings fifty cents worth of sam- 
pleg. Franklin. 3^22 Third Ave.. N ew York^ 

$100 WEEKLY Appointing agents^lothcr 
Hubbard Foods. No canvassing, delivering 
or investment. Mother Hubbard Products, 

854F Congress, ClilruKo. ' 

AGENTS — If you need monev write for 
free sample So lOasy Mystery i'ldishing Cloth. 
Mohler. Box ■15:!-C, Cliliago. 

GENUINE Gold Leaf Letters anyone can 
put on store windows. Guaranteed to never 
tsmlsh. Large Proflts. Enomous Demand. 
Free Samples. Write today. MetalUa Iietter 
Co.. 438-0 North Clark. Chlcatw. 

NO Paddling. Start own bntlneii. Hbme, 
office. Free folder deaertbea !7 money-mak- 
ing opportunitlea. Ko oufita. JBllte Co., 
«8 WlMbeth St., New York. 

AN Opportunty. Promotion rapid. Five 
miliiun dollar romiKiriy entering direct .sell- 
ing field with product every woman wants. 
One sale brtnga another. Opentngs for dis- 
trict manager*. Bapid adrancemeBt, new 
managen. canTanen. The Strong Uann- 
tkctorlng Co.. Sebrlng, OhlOb 



KJBW Idee campaign bnttoai, solid bronze, 
real work of art, attractive quarter gross 
display cards, both candidates, retail ITic 
each, agents' price lOo each, jot)l)er.s prices 
furnished on request. First test shows great 
market, excellent posslblUties for distrib- 
utors, also high school boys. Send 30c for 
sample of each or $3.50 for quarter gross 
trial card. MedaUlc Art Co.. 810 Bast 51st 
St., New York. 

MOKE 'I'liiiri a Tiiiilion customers are wait- 
ing you to show and sell them this remark- 
able new auto aeceasoty. Tested, proved 
seller that appeals. Not sold in stores. 
Write quick for free sample offer. H. H. 
Brown. Sales Mgr., 16017 WeUand, Detroit, 
Mich. 

A.M.VZING Profits showing new Polly 
wrench. 10 wrenches In one. Guaranteed 
seller at slglit. Agents making $lO-$--'> 
ilLillyl Get yours free! Geiiman Mfg. Co., 
Dept. 6 C. Roc k Island. 111. 

SELLING Like blazes! Eleven piece toilet 
goods assortment at $2.25 with two piece 
carving set tree to your customeia. 1007e 
profit. E. K. Davis. Dept. 511. 234 W. 
North Ave., CMwgo. 

SELL JSureIn Patching Paste.' tlic substi- 
tute for needle and thread, will wash and 
Iron. Particulars and sample doiien $1.25 
prepaid. Eureka Cement Co., 020 S. State 
St. Chicago. 

AGENTS: Stop ringing door bells, place 
carded "GItsnlfes" on store counters; estab- 
lish steady l)ig pay repeat business. Write 
Gits Co., M5419 W. Chica go. Ave., Chicago. 

INTESUQAXB Our tmlaw sales pUn- 
250 household tavorttet— qnlek sales. 100% 
profit; stesdy business. Davis Household 
Products, Dept. 510. 834 W. North Ave., 
Cliicago. 

S r.\ UT A business of your own. ICvery 
automobile owner needs a Magnetic Base 
Trouble Light. Sells on sight. Big money 
for state and countv agents. Also direct 
salesmen wanted. Keller Magnetic Auto Lite 
Company, 1038 Market St., San Francisco. 
Calif. 

ABB Yod Old at 4«T See our advertise- 
ment on page 161 of this Issue. The Electro 
Thermal Company. 2110 Morris Ave., Steu- 
benvllle . Oh i o ^ ,__„_ 

WONb E ItFCL Invention; big proflts. Non- 
sllp auto brake renewer makes your brakes 
act like new, no competition; sell oil stations, 
garages, access, stores, etc. Repeats. Sample 
2.">c. Write tor territory. Conservative Chem- 
ical Co., 1818 8. Millard Av.. Chicago. 

MAIL Order business is your opportunity. 
Free particulars. Pruett System, Brook- 
field. III. _ 

MAKE $2.00 Every hour. Sell every home 
wondefful preparation; mends hosiery and 
clothing without sewing. Invisible. Results 
guaranteed. Send for tree sample of work, 
(tucen Cltr lAboratorles. FM-10, Cincinnati. 
Ohio . 

MAKE $.'>0 To $75 a week. Everyone 

needs shoes. Sell Mason's all-leather shoes, 
amazingly low prices. 8"> styles — Men s, 
women's, children's. No experience necdeil. 
Big outfit free. Mason Shoe Mfg. Co., Dept. 
2210. Chippewa Falls. Wis. 

$15 A DAY Sure. Sell guaranteed solid 
leather shoes. Unenualed low prices. 85 
styles; men's, women's, children's. Free out- 
fit offers complete lino shoes, raincoats, 
leather coats, puttees. Consolidated Shoe 
S.vstom. Dept. 101. '"i. Eau Claire. Wis. 

NOW Free to agents! Amazing new self- 
wringing mop loaned free for ten day test. 
Women buy on sight. Turn handle— make 
$7-") weekly. Sample sent on receipt of name. 
No deposit. Write Delplios .Mop Co.. M-IU 
Oak St ., Delplios. Ohio. 

CHICAGO Diamond expert overvalued our 
Mexican Blu-Fla.sh Gem 3,000%! The dia- 
mond's only guaranteed rival ! Greatest 
spare-time, side-line agent's money-maker 
known! Amazing profltsl $.'> pocket sample 
case free. Write quick I Mexican Gem Com- 
pany. Box P7, Monterey. Calif. 

NEW Kind of mop waslies floors, cleans 
walls, ceilings; wrings Itself. Waxes and 
polishes floors. You make $1.00 on every 
$2.45 sale. We deliver. ' Sample mailed 
on approval wltbout previous deposit. Our 
salesmen average fl.50 per bwn; Kleanaar, 
Dept. 0-24. Delphos, Ohio. 



STBANGE InvenUon! Pays $25 dally. 
Keeps telephone and iron cords from tan- 
gling and kinking. I'revents iron scorch- 
ing. Saves elci trlclty. Samples free. Never- 
kliot. Dept. 10-A. 450:; Ravenswooil, Chicago. 

SELL I'ersonal Christmas cards, names 
embossed In gold. $1 dozen up. 50% com- 
mission. BampIeB (tee. Also box assort- 
ments. Punbar Corp.. New Brunswick. N. J. 

AGENTS — Highest commission-bonus sell- 
ing dress goods at wholesale prices. Full- 
spare time. Sample outfit furnished. North 
American Importing CO., 112S-A Broadway. 
New York. 

AGENTS— JSic proflU diowing new Iron- 
Ing board pad and cover. Every housewife 
buys. Write for outfit offer! Burlington 
liianket Co., Dept. F, Burlington, Wis. 

TIES Pay big I^VrilFloFbig free outfll 
showing ties styled Fiftii avenue. Beau- 
tiful patterns at factory prices. $60 weekly 
easy. Berck, 4947-PP Hudaeo Boulevard. 

North Bergen, N. J. 

KLL,S Cleared $620.00 in one monlTi with 
"Business Guide" and free legal service. 
Write for free outfit Prof. Nichols, Dept. 24. 
Naperville. 111. 

COMl*Li;TE"Ti-all line fascinating raiii^ 
coats. Newest trench models. Factory 
prices. Biggest commissions advanced. Large 
outfit free. JetTrey Mfg., 716 Madison, Chi- 
cago. 

SIGN Agents — Free catalog^ IvoehlerT 
Fourth and Morgan. St . Louis, Mn. 

CASH Paid for Butterflies," Insecli; Bee 
Sinclair Display Advertisement on page 88. 

"HAVALCT B ." ' fhe new dgaiet Hghte^- 
like fountain pen. A fast seller neelalty or 
sideline. Sample 60c. Dozen ^61. A. 
G. Stevenson & Co.. 161 Champlaln St., 
Uoehestcr. .\. Y. 

ENGR.W ED Namcptates, signs, numtiers, 
initial, desk, city nameplates. Big proflts. 
Hilton Specialty, 90 Stewart, Providence, 
R. J. 

SELL Cigars. Hlmlesale. retail. ImmeTise 
profits. Write Valles, 68 E. 110th, New 
York. ^ 

BARGAIN Lots Of chemual specialties for 
less than production cost. List free. Peo- 
ple's Chemical Laboratory. 8519 South Craw- 
ford Ave.. Chicago. III. 

AGENTS: LlI.eral commissions and bonuses 
selling high (luallty hosiery, handkerchiefs, 
scarfs, men's ties, curtains, be^piMda. 
linens. Also a big line of dress goods, Silkl. 
etc. 1.000 samples furnished. Write <lBlckly. 
The National Importing Co., 573 Broadway. 
Dept. K-100. New York, N. Y. 

HATE A Mew York mall address $LM 
monthly. Mall lefUwarded to you daily. New 
York MaU Service. 15 Park Row, New York. 

AM SCO Magnetic health Belli $15.00. 
Guaranteed. lonacos. old style. $22.riO. 
Amsco ifanufaetnreiB. 781 18th St. Oakland. 
Calif. 

SILVER Plated i<lenlincallon tag. beau- 
tiful novelty, tulnilar-shapcd. rolled card 
Inside for name, address, for key rings, band 
l>ags, dog collars, etc. Retails for 2,5c, costs 
you 10c each, hundred lots prepaid; every 
one buys; now selling through agents; send 
2.5c for sample and particulars. Satisfaction 
guaranteed. W. J. Donaldson, ,'!0' West 
119th St., Los Angeles. Calif. 

PORTRAIT Agents make more money than 
any other class of agents. Write for our 
new cntaloE- Portrait cnlaraemanti. medal- 
lions, etc. Adnrn .T. Kroil & Co., 8543 Sovtll 

Stale St.. Chic ago. III. 

GREATEST Specialty for rural agents. 

Write Hawliaktr Co.. Elmore. Sllnn. 

ACKNTS—Make a dollar an hour. Sell 
new kind of sharpeners. Sharpens all knives 
and tools qulrkly. Demonstrating sample 
lOc. Premier Mfg. Company, Dept. 84. De- 
trott. Midi. 

AGENTS: $20 DaUyl Latest patented 

ironing Iward pad and cover enmhinatlon. 
Guaranteeil. I.nw price; Sample fur yourself 
free. American Braiding, 329-F West Mon- 
roe, Chicago. 

$90.00 WEEKLY Wearing and showing 
my beautiful new free raincoat and giving 
away tree hats. Write today for yours. 
Bobert lOag. 830 & Wells. Dqit. iJI-10, 
CUcagOh 
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AGENTS — Crew managers. Part time 
workers, men and women, sell '2 greeting 
card box assortments. One box contains 22 
assorted Christmas cards. Other box con- 
tains 22 cards for everyday occasions, birth- 
days, congratulations, condolences, anniver- 
saries, etc. Boxes sell on sight $1.00 each. 
You double your money. Every person a 
prospect. Write for particulars today. Amity 
Greeting Cards, 1100 South Wabash, Chicago. 

DON'T Sell for otliers. Employ agents 
yourself. Make your own products. Toilet 
articles, household specialties, etc. 500% 
profit. Valuable booklet free. National 
Scientific Laboratories, 1984W Broad, Rlch- 
mond. Va. 

NOVELTIES— 194 Cuts, 6c. Black Studio, 
1249 S. Grand. Los Angeles. 

SACRIFICING Showroom samples, cipen- 
glve fall dresses. Peddlers, storekeepers, 
home dress parlor people, write Ilirschlar 
Dress Jobbers, 249 West 34th, New York. 

WOMEN: $2 An hour spare time; 100% 
commission; new Idea sanitary necessity; sells 
cn sight; every woman buys; new feature 
never before used; designed by physician; 
revolutionizes old uncomfortable methods; 
pay every day; no deliveries;; no collections; 
no experience or capital required. Write 
Mary P. Coleman, Meriden, Conn. 

(CHRISTMAS Greeting cards— Biggest, fin- 
est line. 72 subicots from $'< per 100 up. 
Prices greatly reduced, lowest in field. Rales 
easily made. Liberal commissinns paid daily. 
Get our proposition at once. Buckeye Plate- 
Irss Engraving Co., 404 Jackson, Toledo, 
riiio. 

AOKNTS t2ii) .Month. Take orders for 
finest lino guaranteed pocket knives you 
e.er saw. Name and address on handle or 
emblem of any society or fraternal order. 
Big demand. Territory given. Write quick. 
Novelty Cutlery Co., Desk 2031, Canton, 
Ohio. 

MAKE More money selling exclusive line 
of steel die engraved personal Xmas cards. 
Largest commission paid. Art Craft En- 
graving Co., 117 No. Wells St., Dept. M, 
Chica go, 111 . 

FOR .\uto» and trucks "The Amber Eye.'' 
a new safety reflector, prevents nlglit acci- 
dents, reflects light from approaching car. 
A'ery efficient. Penetrates fog. Great de- 
mand, big profits for you. Sells $2.50. 
Kend $1.00 for sample. Write Hunt & 
?Toore. New Haven, Conn. 

ITE Independent. Make, sell your own 
goods. Immense profits. Catalog depend- 
able formulas, special selected agents' best 
fcllers free. R. Lustro, 626 Reaper Block, 
< hlcago^ 

MAKE $10.00 To $25.00 a day selling our 
fine quality food products, full line of gro- 
ceries, motor oils, paints, family remedies, 
toilet preparations. Over .")flO necessities. 
Ever>-body a customer. No capital or expe- 
ilence necessary. Selling outfit free. Write 
Loverln & Browne, Jino2 So. State, Chicago. 

WANTl-ID; He-men to install shock ab- 
sorbers between spring leaves. Easy work. 
Hammer only tool needed. Ford takes 5 
minutes. Set costs you T-V. Your profit 
233'A%. Autolsts eagerly buy. Over 
2,000,000 sold. Write for absolutely free 
sample and details of biggest money maker. 
Hamilton, Dept. 15-M, 528 W. 27th St., Los 
Angeles, Calif. 

AGENTS, $240 Month. Sell finest line 
silk hosiery you ever saw. Producers earn 
auto. Free silk hosiery for your own use. 
Write today for samples and state size of 
hose worn. Betterknit Hosiery Co., Silk 
3431, Greenfield, Ohio. 

DOUBLE Daily earnings with new, sen- 
sational wind-proof cigar lighter. Greatest 
agent proposition. Costs only $l.r>0 dozen. 
Sample 2nc. Martin, 52-A East Ninth St., 
New York. 

$25 DAILY Selling $2.85 colored raincoats. 
Hat free. 3 dresses $4.73. Beats all com- 
petition. Outfit of 50 numbers free. Amer- 
ican Waterproof. G724 Roosevelt, Chicago. 

MAKE $100 Every week! New magtc 

Interchangeable signs. $1.00 seller. All 

merchants buy. 300% profit! Write quick. 

Modem Sign Works, B818 N. Wells, Chi- 
cago. 



HOW Would you like to own a store? 
I'll put you in business for yourself without 
a single cent investment. Prove you are 
energetic and ambitious and I'll do the 
rest. Send for my free outfit containing 
latest lingeries, men's shirts and underwear. 
Samples all manufactured by our own mills 
and sold direct. Take orders. Prove you 
mean to work and I will furnish a store for 
you on a main street in your town. You 
get paid liberally each day when selling to 
convince me of your qualifications. Write 
for free outfit and full particulars about my 
store plan today. Tellson Mills, Dept. 
1910, 1107 Broadway, New York. 

AGENTS. Get vanilla extract at one-cent 
a bottle. Also new black walnut flavor. 
Welcome Foods, Ilaney, 111. 

CAN Vou sell razor blades at half price? 
Send for free sample today. Clinton Holden, 
45 Robert, Attleboro, Mass. 

SELL The Christenseii~Oval Double Cone 
Mop Wringer. Easy seller. IL K. Chrls- 
tensen, Fort Atkinson, Wis. 

AGENTS: Would yoiTllke to make $12.00 
extra each week supplying our famous food 
products to your neighbors? Write now. 
Blair Laboratories, Lynchburg, Va. 

AGENTS, $240 Jlonth, Dri-Klcan-It makes 
any car look like new. Removes mud, grease, 
tar, road oil all in one operation. No soap 
or water used. Cleans any car for 10c. Ex- 
clusive territory. -Make $5,000 year. Write 
for free sample. American Accessories Co., 
Desk 3431, Cincinn ati , Ohio. 

IF Selling the house wife direct a postal 
to O'Connell Mfg. Co., 3757 Wentworth, Chi- 
cago, will bring you the best money-making 
offer yon ever received. 

SALESMEN To sell new Superior Safety 
Razor; direct selling; a fast seller, liberal 
commission; reliable organization. Call or 
write. Madden Safety Razor Corporation, 
Room 914, 2« Cortlandt St., New York. 

$2.00 AN Hour for pleasant Introductory 
work among local families. Pay starts im- 
mediately. Write American Products Co., 
2190 Monmouth. Cincinnati, Ohio. 

K.\UIO Agents: Add our line of amateur 
transmitting material. Write for sales sheet. 
No Investment. Radio Parts Sales Co., 
Orange, N. J. 

MIRRORS ResUvered at home. Costs less 
5 cents per square foot; you charge 75 cents. 
Immense profits plating autoparts, reflectors, 
tableware, stoves, reflnishing mctalware, etc. 
Outfits furnished. Details free. Write 
Sprinkle, Plater, 128, Marlon, I nd. 

AGENTS— Make $3.00 an hour taking or- 
ders for our 40 fascinating kitchen specialties. 
No competition. Write quick. General Prod- 
ucts Co .. D e pt. K-207, Newark, N. J. 

M.MvE $12 .V day and liberal bonus sell- 
ing Pioneer $23.50 and $33.50 all-wool tail- 
oring. Commissions paid daily. 100 extra 
large cloth samples furnished. We train the 
inexperienced. Write Pioneer Tailoring Co., 
Congress and Throop, Dept. X1117, Chicago. 

AGE.NTS— -Mosco Corn and CallouT^Re^ 
mover will build ynu a steady repeat business. 
Send today for pocket-size trial outfit. The 
Moss Company, 418 Searle Bldg., Rochester, 
N. Y . 

GOLD-LEAF Sign Letters; copyrighted 
Manufacturing Instructions; profits 1,000%. 
Johnston Co., Qulncy, 111. 

TIME Counts in applying for patents. See 
pages 138 anr 139. Clarence A. O'Brien, 
Registered Patent Attorney, Washington. 
D. C. 

FLAVORING Extracts— Bottle yourselrl 
Concentrated, add water! Free labels, whirl- 
wind sellers! 500% profit. MoneymaMng 
opportunity. Write Thomas Manufacturing 
Company, Indianapolis, Ind. 

AGENTS— Sell $1 Christmas card assort~ 
ments. Also beautiful personal greetings. 
Unequaled values. Highest commissions. 
Dally pay. Samples free. Harry Doehia, 
Dept. 2R. Fitchhurg, Mass. 

RAINCOATS, Full line, including latest 
trench coats, sheeplined coats. leather jackets, 
shirts; popular prices. Outfit free. Com- 
mission 25% with bonus. Hydro Raincoat 
Co., Dept. 45. 71S Independence. Chicago. 

ARVBO Polishing cI o t h s— t h ey p rod u re 
results. Be our local representative — big 
profits for ynu. Testing sample free. Arveo 
Industries, Dept. F, Grosse He, Mich, 



AGENTS— $65.00 Week selling guaranteed 
can opener. Latest patent device proves big 
seller. Sample furnished. Territory open. 
General Mfg. Co., Box 244, Dept. CC, Oak 
Park. Ill 

$15 A DAY Easy! Write for big free 
outfit shoVving men's made-to-measure 
rain-proof caps. Also hats. Experience un- 
necessary. Free cap given. Fits-TJ Cap 
Co., Dept. PC-75, Cincinnati, Ohio. 

DON'T Sell for others. Employ agents 
yourself. Make your own products. Toilet 
articles, household specialties, etc. 500% 
profit. Valuable booklet free. National 
Scientific Laboratories, 1984W Broad, Rich- 
mond, Va. 

SiAN~In each town to plate auto parts, 
reflectors, bathroom fixtures, reflnish beds, 
mirrors, chandeliers; by new method. No 
capital or experience required. Simple plan 
of manufacturing at home starts you in big 
tnoney-making business. Outfit furnished. 
Free particulars and proofs. Gun Metal Co., 
Ave. H. Decatur, III. 

AGENTS — Here's a New One. "Bestever 
Powdered Hand Soap." Sells like wildfire. 
Marvelous Discovery. Removes grease, paint, 
ink, oil, in fact anything from hands. Can- 
not harm skin, 150% Profit. Great Re- 
peater. Agents simply coining money. 
"Free Samples Get the Business." Write 
immediately. Bestever Products Co., 4315W 
Irving Park, Chicago. 

LOWER Prices on gold-eyed needle cases. 
Finest agent's article; sell fast, immense 
profits, $50 to $300 weekly. Proof free. 
Sample 10c. Paty Needle Co., College Ave., 
Somenille, Mass. 

PROFITS In advance— low priced, quick 
selling gas (self-making) radiant heater — 
on installments or cash. No investment. We 
collect and deliver. Exclusive territory. 
Write quick. Sunshine Co.. 410 Factory 
Bldg., Kansas City, Mo. 

TAKE Orders newly patented valveless 
water bowl. Absolutely prevents backflow, 
pipe clogging, overflow. Low priced. Dairy- 
men eager buyers. Big profit. Free par- 
ticulars. G. A. Hatton, Box 426, New Cas- 
tle, Penna. 

AGENTS— We start you in business and 
help you succeed. No capital or experience 
needed. Spare or full time. You can easily 
earn $50-$100 weekly. Write Madison Com- 
pany, 566 Broadway, New York . 

AGENTS, Sell stores 5c candy specialties: 
big profits. Colonial Co., 314 East 33d, 
New Y'ork. 

ELECTRIC Cigar lighters. Make $100 
week. Brilliant fiashing advertisements. 
Three beautiful models. Used by dealers 
everjwhere. Write Drake Mfg. Company, 
Dept. M, Milwaukee, Wis. 

FREE Sample! Latest novelty signs, big- 
gest 1928 moneymakers. Sell on sight. 
500% profit. Ever-Ready, 52-A East Ninth 
St., New York. 



AGENTS Wanted— To sell Electric Hair 
Cllpiicrs. Retail at $8.75. Guaranteed. 
Useful in every home. The Master AppU- 
ance Co., Box 33. Racine Junc t ion, Wis. 

AUTO Owner tire agent wanted each lo- 
cality to use free demon.stratlng tires and 
take orders for new heavy duty Melllnger 
tires, guaranteed 15 months against all road 
trouble. Shipped on free trial. Gel your 
own tires and earn $300 monthly — no capital 
or experience needed. Write Melllnger Tire 
Co.. Dept. 282, Kansas City, Mo., Warren, 
Ohio, Oakland. Calif. 



BRAND New plan — Free suit to each 
agent. $45 and up weekly, paid in advance. 
Take orders for our high-grade tailoring. 
Handsome carrying case outfit of large real 
cloth samples furnished free. Spencer Mead 
Company, Harrison and Throop, Dept. X816, 
Chicago. 

DON'T Sell for others. Employ agents 
yourself. Make your own products. Toilet 
articles, household specialties, etc. 500% 
profit. Valuable booklet free. National 
Scientific Laboratories, 1984W Broad. Rich- 
mond, Va. 

AGENTS — Steady Income. Large manu- 
facturer of handkerchiefs and linens, wishes 
representative in each locality. Factory to 
cnnsinner. Big profits, honest goods. Credit 
given. Send for particulars. Freeport Mfg. 
Co., 59 Main St, Brooklyn, N. Y. 
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S60-S200 A WEEK. Genuine Gold Let- 
ters (or store windows. Easily applied. 
Free samples. Liberal oRer to general 
agents. Metallic Letter Co.. 438-B North 
Clark. Chica go. 

AUTOMOBILE Specialties. Guaranteed 
formulas for all latest money makers. Low- 
est prices. Writ© for free lists. Murphy, 
Chemist. Tujunga, Calif. 

.AUiiNTH, Uur ciKiir lighters and sales- 
boards sell quick. Large wholesale catalog 
free. Joseph Sales Company. 223 Madison 
Bt.. Chicago. 

Jl.uuu.UU UKWAKU If tills Is not tlie 
greatest money- making house to houso prop- 
osition ever known. N. R. G. tablets wash 
clothes In 10 minutes without rubbing. Free 
samples. N. R. G. Co.. H 500 W. Dlvl- 
slon. Chicago. 

AGKM'S SVaiucd- Sell .\nias ranlH. Hig 
profits. Great demand. Finest assortment. 
Deal with manufacturer. C. M. Klghtllnger. 
MUlburn. N. J. 

TWO Money makers for agents. "Fran- 
cla" Pocket Adding Machine retails $4.85. 
To you $1.00. "Excellograph" Rotary Sten- 
cil Duplicator $37.50 retail. Write Type- 
writer Supply, 102 Hersch BIdg., Pittsburgh, 
Pa. _ 

MAKE And sell your own goods. No ma- 
chlnery. Guaranteed formulas. Catalog free. 
Clover Laboratories, (E) Park Ridge. 111. 

AGENT.S — Sell stores 5c candy Specialties. 
Iiorrac Products. Albany. N. Y. 



AGENTS Wanted to sell Men's Hats direct 
from factory. Write for catalog. Model 
Hat Mfg. Co., Dept. M-14, East Orange, 

N. J. 

BIG Money and Fast Sales. Every owner 
buys Gold Initials for his auto. Ycu charge 
$1.50; make $1.35. Ten orders a day easy. 
Write for particulars and free samples. 
American Monogram Co., Dept. 40, E^st 

Orange, N. J. 

MONOGRAM Automobiles. $1.35 Profit 
ten minutes' work; every owner wants tliem : 
millions without: particulars free. Motor- 

ists Accessories Co., Mansfield. Ohio. 

AGENTS — Clever Invention! Inkspoon 
makes every pen a fountain pen. Fast olflre 
seller; big profit, demand increasing every- 
where. Exclusive territory offered. Sample 
free. 11. Marul Company, Tribune Bldg. , 

New Yor k, N. Y. 

WHITE Atlas Sign Works for free work- 
ing equipment. Beautiful window sign let- 
ters. Penny each! Any size. Wonderful 
offer to general agents. K1032 VS. 55th St.. 

Phifngo 

WE Start You Without a Dollar. Soaps. 
Extracts, Perfumes, Toilet Goods, Experi- 
ence Unnecessary. Carnation Co., 2480, St. 

Louis. Mo. 

AGENTS: Stamping names on pocket-key 
protectors. Sample check with your name 
and address, 25c. Stamping outfits. Em- 
blem checks, chock-fnhs, name plates. Hart 
Mfg. Co., Desk 2, 303 Degraw St., Brook- 
Ivn. N. Y. 

$12.00 DAILY Showing new table cloth. 
Looks like linen. Wash like oilcloth. No 
launderintr. Vou jn«t lake orders. We 
deliver. Pay dally. Sample free. "Besco," 
4S17-NW Irving Park, Chicago. 

BIG Pay every day, showing Nlmrod's 
all-year sellers! Dress, work and flannel 
shirts, overalls, pants, sweaters, underwear, 
pajamas, leather coats. lumberjacks, play- 
suits, etc. Experience unnecessary. Big 
outfit free. Nlmrod Co., Dept. 8, 4922-28 
Lincoln .^ve. , Chicago. 

HOUSKHOLD Brushes, complete line; 
sample outfit and credit furnished to re- 
sponsible men. National Fibre Broom Co., 
St. Louis. Mo. 

200% PROFIT— Demonstration gives you 
Immediate sale. A 2r)c item that to every 
housewife is an absolute necessity. C. Seed 
Manufacturing Co., 73 Franklin St., New 
York City. 

MAKE $1,000 Before Christmas selling 
exclusive personal Christmas cards, steel 
engraved designs. Expensive sample book 
free. Wetmore, Janes and Sugdcn, Roch- 
ester. N. Y. 

32 SECONDS Complete tire change by 
Detmer. Ohio, with Morey Quick Action Rim 
Tool. ■ Sold, singly. 49 three days, cleared 
$100. Anderson, Mont., sold 1.400 In 14 
weeks. Get details for good territory. ITar- 
Test time now. M. Morey Rim Tool, Buf- 
falo. N. Y. 



"HOW To Secure Agents." a specially 
prepared booklet, tells of one of the most 
inexpensive methods in which to secure good 
live producing agents. It is free; write 
for your copy today! M. L. Bund, Mgr. 
(Massified .Advertising, Popular Mechanics 
Magazine, 200 E. Ontario St., Chicago, 111. 

IIA.ND.SO.MK I'rolUs supplying leading 
self-repeating auto necessity; no competition; 
pay daily; write today; best season. Topco 
Mfg., Dept. X, Sta. H, Cleveland. Ohio. 

.\ Bl'SlNIOSS of your own — .Making sptrk- 
ling glass name and number plates, check- 
erboards signs. Big book and sample free. 
E. Palmer, 512, Wooster. Ohio. 

M.AKIO Big money. Be tlie electrical 
dealer in your town. Sell a big lino of 
low priced, quality appliances. Write for 
our selling plan. Datidyline Products, 4420 
N. Western Ave.. Chicago. 11 1. 

GOLD-LEAF Window letters and scri"pt 
signs. No experience; 500% profit. Samples 
free. Meyer writes 5 days profits $141.30. 
Consolidated, 69-'r West Van Buren, Chi- 
cago^ 

CNN You icTi a washing machine for 
$9.7.")? Agents are making $7.'>.00 to $:!00.00 
weekly showing new automatic waslicr to 
housewives. Thoroughly cleans and sterilizes. 
No rubbing necessary. Write for protected 
territory. Storm Royalty Co., Inc., 3001 
Enright, St. Louis, Mo. 

-NGKNTS — Sell Trousers' Friend. Keeps 
trousers spick and span. Sells easily. lOO'/o 
profit. Trousers Friend. Dept. I, Box 521, 
San Francisco, Calif. 

No Duil times selling food. I'tople must 
eat. Federal distril)utors nial<c bit; money; 
$3,000 yearly and up. No capital or experi- 
ence needed; guaranteed sales; un.sold goods 
may be returned. We furnish you with sam- 
ple case, license and free samples for cus- 
tomers — Sure repeat orders. Exclusive terri- 
tory. Ask now! Federal Pure Food Co.. 
A 2307 Archer, Chicago. 

SUCCEED With Your Own Products. 
Make them yourself. Formulas. Processes, 
Trade-Secrets. All lines. Catalog, circu- 
lars free. B. Thaxly Co., Washington, D. C. 

FIBRE Brooms — detachal)le handles, fine 
finish. Good profits, repeat sales. The 
Fibre Broom People. 147-C New Jersey 
Ave., Brooklyn. N. Y. 

REMNANT Store. Bethel, Ohio. Greatest 
Dry Goods Bargains on Earth. Agents and 
Dealers. 

NEW Unusual necessities paying phe- 
nomenal profits. Make money as you've never 
made it. Unequaled. amazing detailed ofTcr, 
free. Concentrated Products Co., Box 3772-P, 
Tampa. Fla. 

GET Our Free Sample Case — Toilet ar- 
ticles, perfumes and specialties. Wonder- 
fully profitable. La Derma Co.. Dept. A. 
St Louis, Mo. ^ 

I'OLMET Polishing Cloth removes tarnish 
from metals without the use of liquid, paste 
or powder. Our agents say it sells like "hot 
cakes." Retails 25c; sample free. Gale & 
Co.. Inc., l.T Edlnboro St . . Bo ston, Mass. 

OUR Luminous Crucifix Shines in tne 
Dark. B>ery one amazed at the wonderful 
efl'ect. Easily demonstrated — easily sold. 
W. G. llannan Co., 2543 So. State St., 
ChlCiigo. 

AGENTS — Engraved name plates, signs, 
numbers, etc., cajiily sold, profits large. 
Brett Bros., Ro.\l)ury Crossing, Boston, 
Mass. 

SOMETHING New. Every motorist a 
buyer of our ciectro-maRnetlc-enu'-rgencv 
U'cndcrlainp ; takes only one minute to 
demcti.-itratc and make a tale: no experience 
necessary: $5.00 an hour easily made: full 
time or evenings. Write for sample. Won- 
derlamp Co., 926 Flsk Bldg., Dept. 10- A, 
New York. 

SELL men's neckwear; wonderful proposl- 
tinn. .Astor. 318-M Tiroad'vav New Yori; 

CALIFORNIA Perfumed beads selling like 
hot cakes. Agents coining money. Big 
profits. Catalog Free. Mission Factory P. 
2328 W. Pico. Lo.^ Angeles. Calif. 

PITOTO Medallion Men and Women, the 
largest line of Photo Novelties In the worM. 
Lowest prices, quickest service. Send for 
catalogue showing over 200 money makers. 
Photo medallions, photo medallion clocks, 
photo mirrors, photo fountain pens, photo 
powder coninacfs, photo jewelry and photo 
buttons. Gibson Photo .Tewelry Co., fiOS- 
ItTi nravpgend Ave.. Bronklvn. N. Y. 

15c PROFIT On every 25c sale. Box 500. 
Slirevcport, La. 



REPT.^TB brassy worn-ofT Automobile 
Parts, Reflectors, Bath Room Fixtures, Worn 
Spoons, Forks, etc., with pure silver. Looks 
like new. Use U-Kan-Plate Polish Posi- 
tively no mercury. $1.00 half pints. Post 
Paid. Satisfaction Guaranteed. Agents 
wanted. Dept. A, U-Katj -Plate Co.. Phila- 
delphia; 

J50.00 WEEKLY easy. Applying Gold Ini- 
tials cn Automobiles. No experience needed 
J1.45 profit every $1.50 job. Free samples. 
'■Ralco Monograms," X1043 Washington, 
Boston. Mass. 

HIGH-GRADE SALESME N WANTED 

OUR Shop aprons sell for less than half 
the price of overalls. We undersell largest 
Chicago maU order firms. Full size samples 
at following prices: 36" blue, white or grey 
aprons 2."ic, retails up to 50c; 42" Ford 
rubber aprons 35c, retails up to $1.00; 44" 
blue denim aprons 3'ic, retails up to 75c; 
42" 38 oz. rubber aprons 4.jc, retails up to 
$1.25; 44" 8 oz., white duck aprons. 3.5c re- 
tails up to 75c; 18" sateen or blue sleeves 
2Gc, retails up to 35c. Wholesale prices less 
than samples. Jaxon Co., 8311 Epworth 
Blvd., Detroit, Mich. 

AGENTS! Sell sMrts and build a perma- 
nent successful business of your own. No cap- 
ital or experience required. Lil)eral cash 
commission. Bostonian guaranteed shirts sold 
direct from factory to wearer will give you a 
good steady incojiie. Write today for a 
complete selling outfit free. Bostonian Mfg. 
Co.. Dept. M4, "2 Summer St., Boston, Mass. 

SELL .Advertising pencils, lowest prices, 
highest quality, liberal commission. Dandy 
side-line, new Christmas numbers ready. U. 
S. Adv. Pencil Works. Qulncy, IH . 

SPECIALTY Salesmen, part or full time, 
calling on mills, factories, automotive shops, 
users of vises. To sell the fastest and easiest 
selling tool known. Regular or side line. 
Sample on consignment. Write for informa- 
tion. ITnlted Hardware & Tool Corp., 50 
Howard St., New York City. 

BIG Season just ahead. -Advertising pen- 
cils most popular every day — every business 
prospect. Our line repeats. Big commis- 
sions. Established In 1902. North Amer- 
ican Pencil Works, 126 So. ainton. Dept. 
5.-R, Chicago. 

TAILORING Salesmen: Sell Simpson's 
new $2.'i..'.0 pure virgln-wnol. union made- 
to-measure suits and overcoats; commissions 
in advance; exclusive territory; big outfit, 
175 samples free. J. B. Simpson, 843 
Adams. Dept. 1509, Chicago. 

SALES.MEN Wanfe.l to sell advertising 
novelties to banks and rated concerns. Write 
for samples. Liberal commission. Bankers 
Tlirift Corporation. 2240 No. Racine Ave., 
Chicago. 

WONDERFirL Invention. Se^lTlifty en- 
velopes minute. Sells on sight at $3.50. 
.Attractive proposition. Square deal. Bank 
references. Kendall Sealer Co., 04, East 
.lafl'rey. N. H. _| 

$5 S.VLE — $"i Commission with lifetime 
renewals. New comblnatlcm llfo-accident 
policy. Write immediately. Tnited Under- 
wvlters, PM-2, Willow Hill. 111. 

SKLL Flints and wiiks for cigar lighters 
displayed on attractive card. Big demand. 
Dealers l)uy (luick. Big money all or part 
time. Fuller Co., Dept. 25, 605 SjTamore, 
nnrlnnntl.. Ohlo^ ^ 

TXI LO K I N 0~Salesmen. Amazing line. All 
wool suits $27.50. Extra pants free. Union 
made. $6.00 commissiin. Free outfit. Gar- 
field Tailoring, 3113 Armltage, Dept. A, 33, 
Chicago. 

~AMAZING Money maker! $21.00 Dally. 
Glen's suits, overciats only $12. ."0. Your 
commission $3.00. Biggest values ever shown. 
Wonderful variety fall, winter patterns. 
W<rrthmore Tailors. lO'i Greene St., New 

York. 

SPLENDID Sideline, Excellent profits 
selling to trade finest comnlete line vending 
machines, etc. No samples, sell from cata- 
log. Specialty Mfg. Co., B724 N. Racine, 
<'iilcago. 

SELL Union label printing. Brand new 
iirooositlon. Copyright cuts and elaborate 
nutflt free. 4il'7n commissions adanced. 
Tleats all competition. Meyefson, U1132 So. 
Racine. Chicago. 
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INTROni'CE In your city pat. typewriter 
erasing shield; protects both carbon paper 
•nd tU copies; sells 00c; write fur sample; 
lend 10c to cover cost of packinu and mail- 
ing; also full information on Uuir-it type- 
writer stone; sells $l.,'iO; one hour in any 
office building will net you $4.00. Type- 
wriUr Kmlng Shield Corp.. 837 Hnwanl. 
Ban ITnuiciico, C«Uf. 

BIG Proats easy. $100,000,000 Christmas 
cards sold last year. Our $1 box 21 beautiful 
hand engraved cards and folders beats com- 
petition. 40 to 507« profit to agents. Also 
big demand for greeting cards with personal 
or business names. 40% commission. Write 
for sample box and Instructions. Helen 
Acree Studio. 35 K. 30th St., New York. 
N. Y. 

iiS TO $25 Daily; biggest selling line 
of S-Pt6ee lUttl. 19.95 and $12.50; 3-piece 
wool »Ult, $17.95 (regular $28.00 value). 
All-*OoI overcoats. $1S.50. Splenilld rain- 
eottl. slickers anil boys' suits. Bisscst com- 
miistoiu. Free outfits. "Jim" Foster. Inc.. 
Dapt tlO, S290 S. Spauldlnc Ave.. Chicago. 
m. 

THE Oreatest opportunity In selling Held. 
Here are simple facts: A tailoring line. All 
wool Roods. Made-to-measure. Sensational 
low price. Money-back guarantee. $25.00 
sales outfit showing quarter-.vard samples 
free. Also greatest book of selling helps ever 
put out. Write at once to Dept. 547, Mad- 
ison Urothers, 131 South Peoria, Chic ago. 

Uf llTlarvest season starts now ami ends 
December tenth, on our new novelties and lln- 
6tt pendl lln*. State experience. Advertis- 
ing Novelty Company, Kewton. Iowa. 

LET Us tell you how you can building up 
a big permanent repeat order business han- 
dling groceries, auto oil, paint, poultry and 
stock supplies. No rent, no Imreitmeat in 
goods. Big pay. Write Hltchcoek HTIl Co.. 
Wholesale Grocers, 30 Klnzie. Dept. 1. Chl- 
ca go. 

I'LL Put you In llie shoe and hosiery busl- 
ness. Permanent income, protected terri- 
tory, full commission on repeats. Kxperiencc 
not necessary. Handsome sample outfit, lit- 
erature — ererythlng you need to become a 
successful shoe merchant. Send fur free 
hinklct ••(;etlinK Ahead." Wra. .T. Mishel. 
Tanners Shoe Mfg. Co., Ml 039 C St.. Bos- 
ton. Mass. 

"TRY It" — "Punch Ball"— 2 brand new 
niMhlnes that's startling country. $12S-$200 
weeldy. Every store prospect. Pocket outfit 
free. Ad-Lee 827 Wabash. Chicago. 

fS0.00 BAIIiT. 400% Profit. Money-getter. 

Business, professional men buy Instantly. 
Newly-patented method for collecting bad 
debts. Sells $5.00 — costs $1.00. Brooks. 
Tens, sold 20 first day. profit $80.00. Ex- 
perience unnecessary. Send $1.00 today for 
$5.00 complete outfit. Territorial rights. 
yedertl Awoeletlon. 6th 8t, Hartford. Conn. 

f»TSTRTBT'TORS Or salesmen to sell pat- 
ented auto hat rai k and our section ash re- 
ceiver to dealers or user. Money maker for 
hustlers. 'Free details. T. & M. Manufac- 

turlng Co., Box M. Warren. Per.n^ 

' OKT Into raincoats — a profitable business 
without Investment. Repeat orders. Big 
commission. Full line of rain and sport 
coats for men. women and ^lldien. Com- 
plete selling outfit tree. Kxperience nnnec- 
essarj'. Associated Factories, 125 Staniford 

St., Boston, Mass. 

' sXi7iJs5^n0N"Seiririen's Ha.von Swiss and 
.lac'U'ard ties — new startlinK features; bif;best 
commissions. Wonder outfit free. National 
Service MIUs. iOTA 83rd 8t. BrooMyn. N. Y . 
' EARTT $20 A day. Establish income for 
life selling for $1.00 a year. $1,500 policy. 
Write W. C. Stone, 11 So. LaSalle, Chicago. 
' $1 to ?T Conimission and big bonuses. 
Fastest selling line today direct to wearer. 
Real quality men's suits or overcoats only 
$18.S0. Dept. 2 A. Preston Tailoring Co., 
Denver, Colo^ _ 

«in-$2o O.VSII Dall.v selling printed sla- 
tii!;ciy ami new advertising specialties, 
blotters and envelopes. Good sideline, liberal 
conmlsBloa. Free sample outfit. Bmbograf, 

•4558-02 Elston. Chicago. 

TWO Suits or one suit and overcoat $39.50. 
rommisslon $7.00-$9.00. I'nion made. Kree 
outfit Square Merchant Tailors, 3115 Arml- 
tage Ave.. Sept A-47. Cbicego. 



.? iO TO $75 Weekly selling new Improved 
coveralls and service coats with cu.stomer's 
name embroidered on back to garages, oil 
stations, etc. Advertising value and unusual 
construction gets tlie big orders. We pay 
biggest commission. Free outfit. Am. B. 
Co., 329 West Monroe, Chicago. 

CHBISTUAS Catdi-«t«ft Mnclr. 12^)0 
hourly, spare time. 87 simplei ftee. Win- 
dermere Press (EstablUied 1900), 6702 Dor- 
chester. Chicago. 

DON'T Waste time on specialties. We 
can show you bigger profits, better values 
ai;d permanent repeat business. $750 a month 
is one man s income. No capital or expe- 
rience needed. Write quick. American 
Products Co.. 2191 Monmouth, Cincinnati, 
Ohio. 

A PBOVEN Money-maker — New electric 
hot dog meelilne; leUt $18.00; oommlsslon 
$6.50: buyers buy on sight. Leonard U. 
Dlckerson, Dep t . E-4. Springfield. Mo. 

PUNCHBOARD Salesmen. $150 weekly, 
selling new double profit deals from cata- 
log. 1007o prospects. 90% >ales. Exilu- 
sive territory. Repeat commissions. Budy 
Sales. 889 W. M adison, CUcagoi. 

QAttOPW O Ivories. Kew game that ' s 
thrilling America. Absolutely legal. Kvery 
cigar counter waiting for you. $125-$2(I0 
weekly. Hurry. K&S. 4395 Bavenswood, 
Chicago. 

KVEBV Home a prospe< t. Make big moncyT 
Take orilers trees. shrubl)ery. Experience 
unnecessary. No dull season. Commissions 
paid weekly. We deliver, collect. Write Perry 
Nurseries, Dept. R-10, Rocliester. N. Y. 

IT'S New — It's great. Sell3~every\vl)ere 
and howt Meta polish in tubes. An oppor- 
tunity ynu can't afford to miss. Trial tube 
free. P. M. Rcld. 1R19 Cl ark. S t. Louis. 

S.U.K.^M i:N ; .$lS"Dally: Blg~"national 
concern wants men to sell guaranteed line 
oils, paints and tOOltn to all users. Long 
time credit terms. New free advertising 
plan makes sales easy. Pay weekly. Selling 
outfit free. Solar Products Co.. Dept. A, 

Cleveland, Ohio. 

NEW! Fast seller! .Make JX.OO an boui^ 
daily. Sell ".Advertising Work Suits." 
Every workman, business a prospect. High- 
grade low-priced coveralls, sbop-coats. 2- 
piece overalls. Firm name and advertise- 
ment woven on back. Outfit free. .1 :hn 
Leeding Co., Dept. PMIO, 70 E. 18th. Chi- 
cago. 111. 

SBLL Printing at half prices. 4i)% com- 
mission daily. Free outfit. National Print- 
erg, 14 Troy. Dayton. Ohio. 

BIO Pay every day, showing Nimrod's 
all-year sellers! Dress, work and flannel 
shirts, overalls, pants, sweaters, underwear, 
pajamas, leather coats, lumberlacka. play- 
suits, etc. Eiperienee onneeesfanr. Big 
outfit flee. Nimrod Co.. OejM. OS, 4928-28 
Lincoln Ave.. Chicago. 

FTIRNACE Carburetor for any heating fur- 
nace or boiler. Pllimlnate 80'7r of smoke and 
soot. Reduces coal bill one-third. Easily 
installed and operated. We oflfer you a 
permanent business with a big profit. Give 
sales experience, reference and territory cov- 
ered when answering. The CampbcU-Haus- 
fcid Company. Box 9, Harrison, Ohio. 

UNEMPLOYMENT. Elections, make slow 
collections for all merchants. Give them 
what they need Not lust colleetioo system. 

Complete automatic credit and collection plan. 

Oets cash and keeps customer for merchant 
;.nil for you. You pet half cash on repeat 
orders for supplies without call-backs. Auto- 
]natic income for you. 250% on original 
sale. Full or spare time. Judge by re- 
sults! Commonwealth 3 Publishing Co.. 508 
So. Dearborn, Chicago. 

SELL Printing— Bisrgest line. 27 items. 
GOO free cuts defy CDiiiiietition. Largest 
commissions advanced. Pocket outfit free. 
Kaeser & Blair. Dept. 13, Cincin nati. Ohio. 

MAM'FA(."'l'llHI';k Wants salesmen to^sell 
tires and auto acrcs?nrlcs to tire stores, ga- 
rages, etc., on a liberal commission basis; 
no objection to sideline. Economy Huhher 
Products Co.. 120 Master St., Dayton, Ohio. 
"UEPllKSEN'T Auto seat covcFTnanufaciurer 
Direct to automobile owners. High quality, 
low prices. Make $125 wcekl.v. Elaborate 
samples freCv Marvelo. 2302 Wabansia. Chi- 
cagok 



THOUSANTJS Of men and wome-.i have 
wanted soiuetlUng for pressing neckties at 
home that does a real job. Here it Is — an 
electric pressor. No labor attached. New. 
Nothing like it on the market. Makes an 
impressive demonstration. Sells for i'i.OO 
and $3.00. Saves many times its cost. Good 
commission. Hare Mfg. Co., Suite 701-02 
Lewis BIdg.. Philadelp hia. 

SALESMEN — Earn $100 weekij^tTkintTor^ 
ders for Dazzler and Rainbow Glow electric 
signs. Big comiulssions. Exclusive territory. 
High grade proposition. Write Ctdcato 81m 
Sales Co., Dept. 28, Chariotte, N. C. 

J(iii-S20(i A WEEK. Genuine Gold Let- 
ters for store windows. Easily applied. Flree 
samples. Liberal olTer to general agents. 
.Metallln Letter Co., 438-A Noith Clark. 
Chicago^ 

Al.r, YEAR-ROCND Profitable business 
selling woiulcrfui new water softener and 
cleaner. Removes grease, oil, ink and dirt 
Quiclily. Every home and business place a 
live pro&pect. 100% profit. Big repeat or- 
ders. Exclusive territory. Write (or free 
sample. Seacoast Laboratories. Se* BrigMv 

PUNCHBOAItD Salesmen. 2 hours dally. 
$100 every week. New line. Lowest prices. 
Full commission on repeat business. Cata- 
log free. Puritan Novelty Co.. lioo .Jaik- 

son. Chicago. 

SALI'ISMl'TN— Kcur $15 00 sales to mer- 
rhanls net you $40.00 daily. Sayers Sya- 

tcnis, 2S 1 3 Sbcflneld, Chic a go. III. 

PUNCHBOARD Salesmen! It's easy tB 
earn repeat commissions with the "Lin- 
coln Line." Merchants evernvhere use 
punchlioards. Someone sells them! Why 
nut .vou? Big pay everj- day. Catalog free. 
Lincoln Sales Co., 9 South Clinton, Chi- 
cago. Dept. D. 

DON'T Sell for others; Employ agentl 
yourself. Make your own products. Toilet 
articles, household specialties, etc. 500% 
profit. Valuable booklet free. National 
Scientific Laboratories, I984W Btoad. Rlch- 
niond, Va. 

P i r Nl : H BO A U 1 a I e s nfe li^ New fasc In^ 
atlng game. Excitement; legal all states; 
$200 weekly easy; one minute sales talk; par 
dally. Cigar Stores Novelty Co.. Dept A. 

Peoria. 111. 

S.VIiKSM I';N — liccoinc Indr()ctuiclit; Own 
your business; expericncx' unnecessary, sell- 
ing our $7,500 Accidental Death: $50 Ac- 
cident; $25 Sick Weekly BeneflU— $10.00 
yearly. Other amounts proportionate. Qnar- 
anteed steady Income from renewals. tSSO.OOO 
deposited Insurance Department. 'Dniversal 
Policy, Dept. A. 40 Clinton Street, Newark, 
N. J. _ 

40% COMMISSION Selling printed busl- 
ness BtattuBMT at knockout mrices. Part 
or fun time. Free outfit. L Process Serv- 
ice. ^Tlnncapolis. Minn. 

GOLD LIO.YK Window letters and script 
signs. No experience; 500% profit Samples 
(Me. Meyer writes B daja profits $141.80. 
Consolidated, 89-y, West Tan Bnren. CU- 
cago. 

S A LTCSMEN Selling to stores. Oppor- 
tunity to handle unusual specialty line, main 
or side; commissions immediate, connection 
permanent, with large old-established man- 
ufacturer. Union Specialty Works, Dept. 
222. Boonville. N. Y. 

BANG-UP Good new sideline! Sells every- 
where, all merdHnts, banks. iB(gn. 
comms. advanced daily. Pocket outfit ftee. 
Carroll, 319 N. Albany, Dept. TA-33S, Otl- 
cago . 

TO >ra7ket 3.\ garage door holders, simple 
automatic action, quickly installed, instantly 
attracts garage owners, builders, dealers. 
Write for exclusive territory propositloo. 
Knowison-stevenson Co.. 1118 Packard. Ann 

.\rbor. Mich. 

HIOHKST Commission, tailoring HeTaT 
One suit or overcoat $22.50. Union made. 
$5.00-$6.00 commission. Free outfit. Arml- 
tage System Tailors. Sill Armttage, Dept. 
A-4n. Chicago. 

SIOl.L Printing'; 10'; commission daily. 
Lowest prices, with or without deposit. Copy- 
right cuts free. Inquiry brings poeket «Hrt- 
fit Balesmanager, 1522 Wells, VanBuren 

lildg., Chicago. 



SALES.MEN— Main or sideline: Sell tires 
and auto accessories to tite stores, garages, 
etc. Protected territory. Liberal commis- 
sion, n. 8. Auto Supply Co.. Dept. 118. 
Dayton. OMa 
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PUNCHBOAnD Salesmen. $200 weekly. 
Iilberal plan assures sales. Latest assort- 
ments. Nothing to cany. Full commis- 
eions on repeats. MttL BIIW OO.. 801 W. 
Adams, Chicago. 

HELP WAWTEP "~ 

PICK Tovr own job — Set your own pay. 
Oar ortcfnal eomplete plan and aerrlce heips 
you -o secure the position you want any- 
where in the world. A gold mine of inlor- 
matlon that will boost you Into a steady, big 
pay job. Hundreds of our men have In- 
mased their income 500%. Start today. 
Send $2.00 registration f«e. Pick your job 
and get it. The Open Door, Bos 179. South 
Norwalk, Connn. 

WHY Be out or worK. lo mmoohiui ways 
of making money wltlioat npUal or ezpe- 
xience. No mail order bunk. Onannteed 
90 cents. Victor MUU, 8768 BeooDd Blfd.. 
Detroit . Mich. 

' ADV E HTIS1N(; Work— to $20 weekly. 
Everything furnished. Write now. W. M. 
Bunion, Mew Market, J*. 

WM Moi tell na your tbm lime. $2.0U 
an hour, $19.70 dally easy full time. In- 
troduce 12 months guaranteed hosiery — 47 
Styles, 39 colors for men. women, children, 
Iwsludlnc latoit "SUk to tbo Top" Udlei bose 
and men's fancies. No capital or experience 
needed. We furnish lamplM. Vm Plan. 
Macocheu Hosier:, Company. VtA 86010, 
Cincinnati, Oli lo. 

CASH I'ai (I for liuttertlics. Insects. See 
Sinclair Display Advertisement on page 22. 
■ ULVlEltlNO Mirror*, macn plate. Pat- 
ontod proeeM, eaiUy learned. Immense 
g^ti. Plans free. Wear, Excelsior Springs, 

PKRMANENT Business your own; men and 
women, earn fsr, to $100 weekly operating 
our original "Specialty Candy Factories." 
Few dollars starts you home spare time; we 
instruct and furnish eventhing. Booklet 
free. W, Hillycr Ragsdale. Drawer 350, 
East Oran ge, N. J. 

OBTAIN Employment! Get positions you 
want, quickly, anywhere. Use clever "Ways 
That Win." One person was offered 70 
lobtl Complete methods, 50 cents. Money 
promptly returned if wanted. New Idea 
Service, Box 39-1, Station K, New York. 

INFORMATIOW 

INVESTIGATING And tracing. Work 
home or travel. Experience unnecessary. 
Write American System. 2188 Broadway. 

jjew York. 

" YOUU Uuestlon answered— Technical Infor- 
matlon on any mbjeet, 81.60. Bend remit- 
taneo with qaestlim— money ntuned if we 
cannot aniwer. Conuneieial Sortleo Oow. 702 
Dekwn Bldi.. Portland, Ong. 

MAILING LISTS 
^TTOTsale, mailing lists of Catholics. $8 
per thousand. 100.000 on file, full postage 
refund. Rev. F. !-^eifert Dagt;ett. Mich. 
~ 1,000 1928 WOMEN Buyers names, $1.00. 
awaacieeo. PM1487 Korth Penn. Mionoapo- 
Ite. Minn. 

LATK Names — Opportunity seekers. Live, 
fresh, active. Guaranteed correct. Priced 
^ght. De Muth Company. Englewood, N. J. 

TYPEWRITERS AWD SUPPLIES 
TTPHWRITERS, all standard makes. $10 
up. Fully guaranteed. Freo trial. Write 
for complete illustrated lists. Northwestern 
Typewriter Exchange, 121 N. Francisco Ave., 

Chicago 

""TYPKWlUTEKiS— AU makes, $6 to $297 
Fully guaranteed. Dee Typewitter Bkdiange, 
Ada, Okla. 

TV PEWRITERS— Factory Rebuilt Boyals. 

Remingtons, Underwoods, New Royal. Rem- 

ingt™ and Corona Poiiahlcs. New "Excel- 
lograph" notary Stencil Diirlicator S,'!7.5(). 
Terms. Catalog I>ce. Pittsburgh Type- 
writer Supply, 9-15—339 Fifth Ave., Pitts- 
hiirgh. Vn. 

TYiT,wurri:i(s. " Mrf iiirvri.... nn to 

5;i- ix: ■ ; "U: l.r .'i: I •-: I. .i ,. Mo. 

PR1NT1N6. EN6RAVIN6 AND MULTI- 
eRAPHIWg 

LOOK! Big hargafn. 250 fine 5Hx8% 
letterheads and l.TO envelopes, both, printed, 
postpaid, only $1.00. h. T. Norton, 45 
WdMoa An.. Sotrolt. Mlcli. 



WE Print stationory. booUati. eatalogi, 

circulars. Sample*. Commercial Press, Ba- 

tavia, Ohio. 



SAMPLES Raised letter printing with spe- 
cial prices free. LaClyde Service, Westfield, 
Mass. 

200 BOND Letterheads, S'^xU, 150 en- 
velopes, $2.00; 250 cards $1.00. Catalog. 
Dept E, Hoosler Print Shop, Portland, Ind. 

BOiSU Envelopes, letterheads. $2.95 1,000. 
Cuts used. Samples fNei Williams Print- 
ing Co., Reed, Ky. 

FBINTliiD Personal stationery— 200 sheets, 
100 enTelopes, $1.00. Iiinc Mlzner, Specialty 
Printing. Liberty, Ky. . 

5,0U0 ELEGANT Envi^ope slips. $4.75; 
5>^x8% circulars, $9.50. Folders, booklets, 
small catalogs lowest prices. Samples free. 

Good's Prlntery, Harrisonburg, Va. 

~UIftCULARS, Colored bond $3.00 ibousand; 
letterheads $3.50; envelopes $2.50. Ouar- 
anteed finest work. Battlefield Press, Gettys- 
burg, Penn.-L 

Too LKTTKKllKAlJs 511c, Thiacomas, 
Marlinstiurg. W. Va. 

5,1100 ENVELOPES, White (printed) 6% 
241b., $8.30. We print anythliiK. Lawrence 
Envelope Co. , 700 So. Kedale, Chicago. 

BE.^UTIFUL Stationery, 125 letterheads. 
100 envelopes, Hammermill bond, neatly 
printed to order, $1.25, postpaid. (Sam- 
ples-stamp). Star Prlntery, Uniondale, Ind. 

200 HAM.MKllMILL Letterheads $1.10. 
Sample?; oiIk t i ri i s, 9CK.\, Corinth, Iowa. 

200 "LETTKli II i; A I)S And TOO^envelopes^ 
$1.10, postpaid. Oliei'man Company, Box 
989, Los Angeles. 

■■n1'!ai{Gra\' u KE"' ^Proccsscs business 

stationery. 'Nuf sed. Samples (stamp ap- 
preciated);^ 

oUU BOND. Letterlieads 8%xll, 250 en- 
velopes, $3.00 delivered. Neatness, quality. 
Samplas. H. Curtis. 811 Ha rrt« an, Eala- 
maaoo^ Mich. 

250 BOND letterheads. Envelopes, BiU- 
heads. Cards, 81.35 each. Eeonomlc Press, 
Leonia, N. J. 

UUAI.ITY Printing! Reasonable Frloeal 
Send for Free Standardized samples and 
prices. Folders. Cireulars. Catalogs onr 
specialty. Earnest Tantus, 688 Sotitli Dear- 
hom, Chicago. 

MULTIGKAPHINO Business correspond- 
ence two dollars tliousand. Hammermill 
letterheads, four dollars; inexpensive quality, 
three dollars. Mlscellaneoos minting. May- 
cra Corporation. Monmouth. 111. ^_ 

lirSINESS stationery. Lowest prices. 
Excellent workmanship. Modem lype faces. 
Moulton Printing Company, 1410-F East 
8th. Kansas City, Mo. 

RUBBER STAMPS 

NEED Rubber stamiis? Illinois Rubber 
Stamp Works. 2913 N. Rockwell, Chicago, 
HI. Send fi r circular. 

N.\ME And address, two lines, 25c. Self- 
inking pad 20c Catalog. Bubber Stamp 
Shop, Muncie. Ind. 

PRINTING. OUTFITS AND SUPPLIES" 

CO.MPLETE Printing outfits, presses, type, 
ink, paper, supplies. Writ© for catalog. 
Kolscy Oom pany, G-11, M erlden, Conn. 

PRINTING Outfits- Presses, type sup- 
plies, typo novelties. Send stamp for eata- 
loKue. Model Press. Tork. Penna. 

PUPLICAT0B8 AND DEVICES 

TOTT rnn miiUc .'".0 to ino copies of a 
li'tter. notice, etc . at ,1 cost of tiirce cents 
on a Beyer Quality Diiplicatrr. Wiitn for 
free trial offer. The Hever I '; i . Co., 
909 .lackson Blvd.. Chicago. II 

ADDING MACHINES 

NEW $3.50 Automatic adding inadiine. 
Adds, subtracts, multiplies, absolutely ariu- 
rate. Capacity $999,999.99. Fully guar- 
anteed. 75,000 pleased users. Makes add- 
ing easy, positive, quick. Eliminates mis- 
takes. Saves time. Postpaid $3.50. Bas- 
sett Co.. 14.58-X. Hollywood Ave.. Chicago. 

FOR THE HOME 

GRANDFATHER'S CHock Works. $5.00. 
Build your own case; Instructions free; make 
good profits selling your friends. C;iock 
works with chimes for old or new cases. 
Write for full particulars. Clock Co>. BuS- 
ner St, PUladdpbla, 



CEDAR chests only $11.65— •'Bed-I-Kut" 
complete witli rich copper trim — ycu as- 
semble and save half — send for pictures. 
Kuempel Fumitun OauBUr, OvnenlMK. 

Iowa. ^ 

KITCHEN" Daylight unit with enameled 
ceiling fixture opal glass, ready to install, 
$1.'18. Will ship C. O. D. General Distrib- 
uting Co., Duloth, Minn. 

SILVEllWAHE, Cleaned our way, sparkles. 
Lasting. No pastes, no rubbing. Qnlek. 
Materials in every kitchen. Instructions SSo. 
"Sparkle- Way," Bloomfield, N. J. 

BOATS AND LAUNCHES 

BOATS More poimlar than ever; be up to 
date, build your own boat during your spare 
time this winter using our knockdown ma- 
terials and save money. 55 new designs. 
Send 25c for 1929 catalog. Brooks' Boat Co.. 
Inc., Rust ,\ve., Saginaw, Mich. 

PROPELLERS, Pumps, stufflng boxes, 
bearings; also used reverse gears. Wm. H. 
Baker, Pond St., Qulncy, Mass. 

HUBBELL Marine Coolers convert Fort 
engines into marine motors. Booklet free. 
Ford speedboat, easily built, large blue- 
print and directions one dollar. C. C. Hub- 
bell. P erry .\ve. . Nonvalk. Conn. 

vn,:i- ^T:•^l;^^^,Vi■ < itieprint SOc. Wee- 
sh- - : ' . : ; : 1 1 'i. 1 1, • .jt. Mich. 

GUNS, SPORTING GOODS, ETC. 

FIELD Glasses 5X, $7.95; Luger carbine 
stocks, $1.50; Krag rifles, $10.50; genuine 
Springfields, $27.00; eierlsers, $1.20. Write 
for catalog. Hudson Sporting Goods« WS* 
Warren St., New Yortc 

FOR SMOKERS 

WE, The manufacturers, have scientifically 
constructed a smoking pipe that you can 
take apart; the only really cleanabie pipe 
made of genuine briar and bakellte. We 
want to Introduce a limited number. Send 
$1.00 and receive a $2.00 AJay pipe post- 
paid; satisfaction or money back. A worthy 
pipe to smoke, a worthy gift to make. Ajay 
Pipe Corp., Box 75, Yailek St. Btt., New 
York. 

FIELD GLAPSrS. "rp;LrRr.OP!^S AND 

Clip SCO PES 

C-FAB Field Glasses $2. Consists of two 
rimmed lenses in neat leather case, slips into 
vest pocket, weighs only 1% ounces. Gives 
6 diameters magnification. Money back if 
not satisfied. Send $2 today to Itutfalo 
Optical Co., Dept. P.M-l, 574 Main St., 
BulTalo. N. Y. 

USfiD FieldgUsses; 82 to 878. J. Alden 
Loilng. Dept. J, O-we-go, N. T. 

ANTIQUES. WAR RELICS AND 

INDIAN aOODS 

ANTIQUES. Firearms, swords, daggers, 
china, pewter, glass, engravings. New cat- 
alog 4c stamp. Antique Shop, 8 South 18tb, 
PMladelphla. 

LARGE Illustrated list curios, Indian rel- 
Ics. old arms, ten cents. N. Carter, Elkhom, 
Wis." 

SeS'D 5e for fine new list Indian relics, 
antique firearms. F. E. Bills, Webster 
Groves, Missouri. 

WAR Relics— Indian pottery. Wimets, 
medals. Catalog 25c, Bare, 440 65th, 
Bro.-k'vn, X Y 

PHONUd ilAPHS AiNi) RECORDS 
HUH. I) Vdiir t'wn iitinnoKruoh. l^atalog 
nn(i instructions to build new type horn 
mailed for lOc. American Phonograph Ca, 
4n« West 24th Place. 



M USIC AND MUS I CAL irtCTBUMeHTft 

RELI.\BLE Firm wants good songs to con- 
tract for publication. Mail in your mann- 
scripts at once for examination. Mayer ft 
Mayer Music Publishing Co., Box 3403, Bo»> 

ton, Mass. 

BOKO W MTlim; BnhnU poems. Prompt 
preliminary publications serrlees. Brennon. 

Dept. L. Ifi52 Broadway. New York. 

SONG-POEM Writers: Address Monarch.' 

23fi W. 55 th. Dept^04, New York. 

SONOWllITEKS, SuhstaTiTial^ ""Advance 

royalties are paid on publlsbable work. 

Anyone having original Ideas for songs may 

submit poems for examination and Ikee ad- 

Tlee. Walter MnRouar. 1674 Bcoadmr, 

New ToiIl 
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MAKING Violins new easy way. Com- 
plete plans. We sell wood and tools for con- 
struction: also imported old violins on credit. 
For particulars write Rodell Mudo House, 
468 Pleasant. New Bedford . Mass. 

80NO PoMi wrUen,~Real" proposlilon. 
Hlbbeler, Dl, 8104 N. Key.^tone, Cliiiago. 

BONG Writers: Send for our "Publish - 
Ing Agreement." McKinley Music Printers, 
1501 K . ."'jth St.. Clilcago. 

SONtrT'iii'ins Wiiciu-il. A (litTcrcnt prop- 
oiUlon. Bicliard Bruughton, Sioux Falls, 
a Pak. 

VxOLIKii, beep, mellow, soulful— on credit. 
Basy twnis for wonderful in.strument. Get 
detalll today. Custav F. Hennini,', 'Mli 
Unlrersity BuilcUng. Seattle, Wasli. 

COIIXKTISTS— Trombonists— S»aB»|ibimist.s 
— Clarinetists. Get "Free Pointers." Namo 
Instrument. Virt uosi Srhnnl. Bu ffalo. N. Y. 

I'LAY Piano hv A Sound S.vstuni. 
Booupt frt'C. Bouclier's Harmony Studio, 
pttewa. Can. 

BONG I'oeni Writers. Write Sequoia Song- 
Writers' Service, Sherman Branch, Lo8 An- 
cdeg. Calif. 

"BANJOS" Should interest «U musicians 
on occouut of tho popularity of the Banjo, 
as it easily increases a Player's income. 
Ilhis. CataloK of !« pnses free. The Bacon 
Banjo Co., Inc.. Gn)U} u. Conn., XT. S. A. 

1 WANT Song I'oems. Casper Nathan, 

8544 N. Bactna. Chicago. 

"MTTSIO Composed" to words. Baner 
Bros, (formerly at Sousa's Band), Oshlsosh. 
Wis. _ 

W1U.TB Songs. Big money and reputa- 
tion. Write for information. J. Gordon 
Pub. Co.. 201 N. Hoyne Ave.. Chicago. 

I,*HKE — ■Song Writers Guide," Beaver. 
1257 Ell n . G r een Bay. Wis. 

goKGVVHITUBS: Get in touch with Bell 
at onc«. Addioti D-6, 4718 So. Broadway, 
St. Louis, Mo. 

PATENT ATTORNE YS 

PATENTS Procured, prompt service, pcr- 
sonal, eareful and efBclent service. Highest 
references. Moderate fees. Send sketrh or 
model for actual search and advice. George 
P. Kiramel, Master of Patent Law, 54J 
Ltttal BMk.. Washington. D C. 

PATKN'l'H. Prompt personal iervTceT 
Write for information. Albert £. DIeterirh. 
Begistered Patent Lawyer, 6U% Ouray 
Bidg., Washington. D. C. 
~ PatEKts— Wtto for our cm* dook, ''mm 
to Obtain a Patent" and Record of Inrentton 
Blank. Send model or sketch of Inventions 
for inspection and Instructions free. Tenn- 
teasonable. See advertisements on pages 
140 and 141. Yictor J. Krans ft Co., 834 
yinth, Washington, D. C. 

LACKVS Patent Sense. Valuable book 

free. Se a d page 143. ' 

■ pat K N T S — Write for free instructions. 
Send drawing or model for examination. Carl 
' Miller, Begistered Patent Attorney (fonner 
PMent (NBm namlner), 259 McGlll Bldg., 
WasMagton. P. C. 



PATENTS — Free instrurtioi'is^ Former 
patent office examiner. Moderate terms. 
Booklet. Albert Jacobs, 727 Barrister Bldg.. 

Washin gton. D. C. 

INVENTORS : Send sketch or model for 
advice and exact cost of i>atent. Ask for 
our Free book: "How to Obtain a Patent." 
Tells what every inventor should know. E^s- 
tablUhed twentv-olflit years. Hlgheat refer- 
ennea. Prompt serrice. Seasonable charges. 
Chaadlee & Chandlee, 414 Seventh, Wash- 
ington. P. C 



PATENTS Procured: Trade Marks Reg- 
istered — A Comprehensive, experienced, 
prompt service for the protection and de- 
velopment of your ideas. Preliminara; ad- 
vice gladiv furnished without charge. Book- 
let of iiifoiniation and form for disctosing 
Idea free on reouest. Irving L. McCatttian. 
200 Owen Bldg.. Washington, P. C, or 
41-B Park Row. New York. 



"INTBNTOB'S Chllde" sent free: cnn- 
talns valuable Information. Frank Leder- 
mann. Registered Attorney-Engineer, Wool- 
worth Building. 1712, New York 



MONROE B. MILLER, Ouray Bldg., 
Washington. D. C, Patent Lawyer; Me- 
chanical, Electrical Expert. Booklet and 
Priority Record Mnnk gratis. , 

SELL Your Inventinn before patenting. 
Write for free particulars. W. T. Green, 
801 Baltle Bldg.. Washington. P. C. 



ESTABLISHED 1S64. Milo D. Stevens 
Company. Free Boolilet. Patents. Traile- 
Marks, Copyrights. Ofllces, Monadnock 
Block, Chicago; Barrister Building, WasU- 
Ington, D. C. 



IXVENTi^ltS— Write for our Guide Itnok, 
"How to Git Your Patent," and bviUence of 
Invention Blank. Send model or sketch of 
your invention for our prompt examination 
and instructions free. Randolph ft Co., 
Dept. 430. Washington, D C. 

INTEKTOBB Bavlng ideas to patent : 
Write for booklet explaining co-operative 
plan for handling your applications. Tells 
how to sell and safeguard inventions at 
lowest cost. Ralph Burcta, Patent Lawyer, 
QUO P St., Washington. P. C. 



UNPA^ENTEir Ideas can be sold. I tell 

you how and help you make tho sale. Free 
pavtirulars (Copyrighted). Write W. T. 
Greene, 80G Baltic Building, Washington 
D. C. 



I'.VTENTS, Trade- marks, designs and 
copyrights. Parker & Snyder, Barrister 
lUdg.. Washington. D. C. 



LANCASTER and Allwine, 221 Ouray 
Bldg., Washington, D. C. "Originators of 
the Form ICvideiu-e of Conceiition." Be- 
fore disclosing your invention to anyone 
send for blank form to be signed and wit- 
nessed. Form and patent information bul- 
letin free. 



PATENTS, Trade-Marks. Designs. This 
firm has 27 years' experience and gives ex- 
pert personal service at reasonable rales. We 
properly protect your invention. Write for 
free information and exact cost of procuring 
patent before proceeding. John B. Thomas 
& Co., 902 F St., N. W.. Washington, D. C. 



ADVlCB Free I Patents procured— Rea - 
sonable — efficient Berrlce. 35 years' expe- 
rience. Cheater W. Brown. Beitetered Pat- 
ent Attorney. 510 Van Buien Street. Chi- 
cago. 



PATENTS. Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Send model or drawing for preliminary ex- 
amination. Watson K. Coleman. Pattnt 
Lawyer. 724 Ninth St.. Washington, D. C. 

PATENTS Procured at reasonalde rates 
with time to pay. Sales negotiated. StalT 
of registered attorneys and engineers. A 
complete eervlee tor lin«utors. Write for 
particulars. Inventors Serrice Bureau, Box 
ir.48. Washington. P. C. 

PATB^"TS, Trade-marks, Copyrights. Re- 
liable services by an experienced practi- 
tioner deroting personal attention to each 
easo. Inquiries Invited. Beferences fur- 
nished. B. P. FIshburne, Patent Laxvyer, 
ri2.'-A AfrGill lUdg. . Washington. D. C. 

ri.ME Counts in applying for patentsT^Be?- 
pages 138 and 139. Clarence A. O'Brien. 
Registered Patent Attorney. Washington, 

D C. _ 

T'KllCY S. WlIliSTEB, 20.T Saving and 
Loan Building, Stockton. Calif. Patent 
booMet free. 

FOR INVENTORS 

I AM in touch with liuntircd.s of moneyed 
men and manufacturers who wish to boy 
good Inventions. Write IXartliv, 25 5Ier- 
eantlle St., Hangor^Ie. 

I~ SELL "patents.^ At~it "since I9 0 07~Vour 
patent may be wortliy of experienced han- 
dling, rather than "puttering." Charles A. 
Srott, 773PM Garson Ave.. Bodiester. N. Y. 

iNvt^^'tiONS Commerrlallsed and indus- 
trlal research conducted for Inventors, Frank 
G. Buffum Mfg. Co., Louisiana, Mo. 

LACEY'S Patent Sense. Valuable book 
free. See ad page 143. 

IN'VKNTORS' Patent model exhibit anH 
sales lerrlee. Pie* Utoratnri. G. i. WU- 
llams, Paelfle Bldg., Baa ynnelio. Calif. 

GET your own patents. Lonl MaifiT 

complete instructions $1. GuttlnK Sons, 

Camnbell. Calif. 

UNPATKNTISP Ideas can bi» imld. 1 ieil 
Tou how and help you make the sale. Free 

particulars (Copyrighted). Write W. T. 
Grrone. S07 B :ilt lc Bldg.. Washing ton. D. V. 

W'.XNTKD 'i'u "manufacture on royalty basis! 
appliances pertaining to health or surgery. 
Send full details. Cincinnati Automatic Ma- 
chine Co., Clnclnnatt, Ohio. 

INVENTIONS — Write for our free book. 
"How to Obtain a Patent" and Record of 
Invention Blank. Send iiiodol or skotili of 
Inventions for inspectt n and instructions frofi. 
Terms reasonablob See advertisements on 
pages 140 gnd 141. Victor J. Brans ft Oo.t 
157 Ninth, Wtahlncton, D. a 



PATENTS. If you have an Invention 
which you wish to i>atent you can write 
fully and freely to Muiin & Co., for advice 
in regard to the best way of obtaining pro- 
tection. Please send sketches, or a model 
of your invention and a description of the 
device, explaining Its operation. All com- 
munications are strictly confidential. Our 
H.ind-Bool; on Patents is sent free on re- 
quest. Tills explains our mctluxis, terms, 
etc., in regard to Patents. Trade Marks. 
Foreign Patents, etc. "Scientitio Amer- 
ican" contains Patent Oltlce Notes. De- 
cisions of Interest to inventors and par- 
ticulars of recently patented inventions. 
Munn & Company. Solicitors of Patents. 
1")23 Scientlflo American Building, 24 W. 
40Ui St. New York City; 524 Scientiflo 
American Bldg., Wa.shlngton, D. C. ; 1313 
Tower ISIdg., Chicago. 111.: 666 Hobart 
Bldg., San Francisco, Calif.; 511 Tan 

Nuys Bldg.. Loa Angelee, Ca lif. 

WAN VM1>— Patented inedlral m health 
derice to manufacture on royalty basis. Cin- 
cinnati Automatic Machine Co., Clnclimati. 

Ohio. 

1XV1;NT0RS universal - Educator— con- 
tains 900 mechanical movements; 50 per- 
petual motions. Tells how to obtain and 
sell patents. Suggests new ideas. Explains 
how to select your attorney and avoid patent 
sharks. Price (revised edition) $1.00 post- 
paid. Albert E. Pieterieh. 681 Ouray Bldg., 
Washington, D. C. 

I'ATE.NTS— Write 10 B. P. FIshburne (a 
South (arollneani. Registered Patent Law- 
yer. -,2r,-K M c Gill Bld g. , Washington . D. C. 

TI.ME Counts in applying for patents. See 
pngrv and 1^9. Clarence A. O'Hrien. 

i: V ! i' 'ant Attorney, Washington, 
II. 

SIOITL Your invention before patentlngT 
Write for free particulars. W. T. GreSBS^ 
802 Baltic Bldg.. Washington, D. C. 

PATENTS FOR SALE 

FOBTABLE Irrigation headgate. Lightest 
weight headgate in the world. Controls, 
regulates, divides complete head of water. 
Designed especially for use with temporary 
checks, contours and ncivly made ditches and 
laterals, in trarlor cultivated orchards and 
fields, ifetal. wood, canvas. Simple, effi- 
cient. Inexpensive. Fniveiaal dnaand today. 
Over twenty million acre market (part sea- 
sonal, part all-year). Parts can be shipiied 
by parcel post. Patent pending. Western 
manufacturers Investigate. II. .\. Ballard. 
Clarksliu r g. Calif. 

OUTRIGHT Or royalty— the Economy Pitt 
generator. H. Prillwitz, Weyauwega. Wis. 

UKITEP States 1,593.397 and CanadBn 
205.657 patented trap door type; animal trap, 
into which animals ran easily he trapped 
without least Injury to captive or interrupt- 
ing Other animals from entering same. Has 
been thoroughly and successfully tested. 
Cheap to manufaeture. Make offer. Joba 
^^'esIey Tall. 884 E. Exchange St.. Akran, 
Ohio. 

KlDMAPI^iUU And theft vnwailn rSP 
vice for automobiles. Will prevent a thief 

from stealing your car after kidnapping you 
and throwing you out. Di'iaii„'i'^ iKoilion 
system secretly to stop car at a predetermined 
distance from holdup. Royalty or salOk 
George Wettengel, B332 Queens Ave., St. 
Ixiuls, JIo. 

OUTRIGTIT Or royalty. Die cast boat 
construction. No 1.6()7.."fil. Mcdiavilla. 111! 
W Wth S t New V ork. 

OUTRIGHT, Morning Dew Hair Grower. 
Stoning Pow Mannfaetunng Co.. Guthrlo. 
<>kla^ 

PATIKNT For orange and grapefruit, fancy 
liasket carver for u>e In rcstuuianls, holels. 
private homes; for sale or royalty. Ben 
hmvA. 608 E. 11th St. New York aty, 
N. T. 

FIHHINO And retrieving otter: A devlc* 
for all kinds of sport-flshlng. Far superior 
to any fishlngrod and cheaper to manufacture. 
Also useful as a retrieving device for duck- 
hunting. Made of small wooden pieces. No 
experiment. Have working moilels. An 
inicniion of real merit and wide market- 
abilitv. Two U. S. patents. Outright or 
royalty. John Hansen. Box 304. Sllssonla. 
Mont. 

OU'l'ttlUJlT or ro.valty — new water gauge 
for looomottfos. Watrea Ifoyors, MS Ooutt 
St.. Saginaw. West Slda, lUdi. 
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OUTRIGHT— Cartridge magazine and cUp 
bolder. Chas. Cook, 3857 Michigan Ave., 
Detroit, Mic h. 

OUTKIGHT— Automatic oiling device for 
overhead shaftings, bearings and tight places. 
A. Litznger. Sherman, 857 W. 33rd St., 
Baltimor e. Md. 

OUTKIGHT— Steel animal trap, approved 
by trappers. Pcmling. Drawing on request. 
George Kortum, Keller Stage, •Wilbur. Wash. 

OUTKIGHT Or royalty — Practical engine 
lathe device. Milan Bozsln, 1577 E. 'Mtb 
St.. Cleveland. Ohio. # 

PATENT 1.487.924 Chain belt puller. 
Best olTer. D. Doyle, Box 1231 Sacra- 
mento, Calif. 

OUTRIGHT (3r royalty— Patented slide 
luspender and garter buckle. Attached with- 
out sewing. Albert Lelghton, 525 W. 23rd 
St.. New York. 

TWO Sickle bars on a hay mower. Archie 
McKell a r, Wausau. W is. 

SHUTTEKLKSS Movfng picture machine 
attachment. Outright or royalty. Reason- 
able. John Le Roy. 126 West 99th St., 
New York City . 

POTl Sale — Patent plant protector, low cost 
protection from frost for young plants. Chas. 

M. Annstrong. LaGrange, 111. 

— OUTRIGHT— Blow-olt valve, U340.U.j4. 
Best offer. Rockwell: 2654 Qeyer, St. l <iuls. 

AIR Cooler for homes, sickrooms, hospitals ; 
Inexpensive manufacturing. D. J. Besse, _6C 
Broadway, Denver, Colo. 

QUICK Action door bolt — something new 
to sell cheap. Easy to manufacture. Lef- 
koTltz. 2I(iO 'th Ave.. New York City. 

CHANGEABLE Picture frame, patent 
1.628,1.')0. Stanley Parda, Box 314. Middle- 
town, C onn. 

OUTRIGHT— Clothes pressing device. 
Crease guaranteed overnight. Best $i.Of 
seller^ G. R. Tlerney, 3516 W. Adams St., 
Cblcago. 111. 

OUTRIGHT Or royalty basis, new calf 
weaner and self-feeder; eliminates finger 
feeding. Henry Knutson, Wheatland, N. 
Dak 

POH Sale — Combined sink and Ice-cream 
freezer; also wonderful hair grower. Alberta 
Campbell. 1010 Davis. Alliiulppa. Pa. 

OUTRIGHT — Scalp-treatment hot-water 
cap. A proven success. Ralph Maurlell. 
Oceanport. N. J. 

OUTRIGHT Or royalty— Multiple metal 
cabinet. No rivets, angle Iron or bolts. 
Easily and cheaply manufactured. J. La- 
chalne, St. Martin, Que., Canada. 

MEDICAL Patent recently Issued and mov- 
able flynet, ready to Issue. Sell outright. 
Simons & Smith, 229 C Ave., Lawton. Okla. 

PATENTED Gasoline saver. Sale or roy- 
alty. Ben Potter. Ashland. Ky. 

GREASELESS Doughnuts, Canadian pat- 
ent 250,802. Process and apparatus inex- 
pensive. Tremendous success United States. 
Ernest Kratzer. Los Angeles, Calif. 

OUTRIGHT— Reasonable pipe joint for 
toilets, bathtubs, basins, sinks. Patented 
United States and Canada. Robert Dawson, 
Sklllman. N. .T. 

ELECTRIC Water heater for kitchen and 
bath or home heating system. Economic. 
Efficient. Patent pending. . Box 328. Ell- 
wood C ity. P a. 

ATTENTION Mfgrs. Electric, automatic 
garage door control. Royalty or outright 
sale. Mrs. Bliss. 712 Walnut, Royal Oak, 
Mich. 

OUTRIGHT— Automobile fender trouble 
lamps for aid in replacing tires. Tor- 
rence Sciple, 60 Mary .St.. Ashley. Pa. 

OUTRIGHT Or royalty— Three way water 
conductor for farms. No changing after set- 
ting up. Simple. John Train, Pipestone, 
Minn. 

THREE Patents pending — Combination 
wrench, folding umbrella, bottle carrier. All 
practical. Cash or royalty. Sam Campbell. 
Pryor. Oka. 

RADIO Gang condenser. First patent 
allowed, second pending. Simple, sturdy, 
smooth positive drum control. Any type tun- 
ing curve without irregular shaped plates. 
Tuning curves of all sections Identical. M. 
Freiderickson, 6240 Herzog St., Oakland. 
Calif. 



OUTRIGHT— New amusement novelty. A 
fanciful figure appears and disappears in 
upper coat pocket. Roy Sherman, 1125 Cap- 
itol St.. Valleio, Calif. _____ 

OUTRIGHT — Royalty. Raaiator cap. 
Patent pending. Toys, penumatlc tire. Song. 
W. J one s. 41 Manly St.. Po rt smouth. Va. 

OUTRIGHT— Camphor holder for pianos. 
Easily attached; no screws. John De Carlo. 
331 Court St.. Brooklyn, N. Y. 

COMBIN.\TION Motor truck, concrete and 
mortar mixer; establishing a new mixing 
principle and will prove a big money maker 
to manufacturer. Chas. Payne, 27 Fulton 
Ave.. Waukegan, 111. 

TIME Counts in applying for patents. See 
pages 138 and 139. Clarence A. OTTrlen. 
Registered Patent Attorney, Washington. 
D. C. 

B.VTHROOM And water henter patent and 
business for sale. Louis A. Faust, Comfort, 
Tex. 

INVENTORS — Cash in on your invention 
now! Don't delay the sale any longer! 
Send for a free copy of our specially pre- 
pared booklet. "Turn Your Patent Into 
Money," today! It contains helpful infor- 
mation for all inventors. M. L. Rund, 
Mgr. Cla.sslfled Advertising. Popular Me- 
chanics Magazine, 200 E. Ontario St., Chl- 
cago. 111. 

SURVEYING INSTRUMENTS 

GOOD-.\S-NEW Guarantee goes with our 
rebuilt transits and levels. Bargain prices 
on a:i kinds and makes. Write tod.iy for 
descriptive list. M-10. Warren-Knight Co.. 
13o N. 12th St., Philadelphia. Pa., makers 
of "Sterling" Precision Instruments. 

EXUGfiST~Stock~of "new and used survey- 
ing instruments in the country direct from 
factory. Satisfaction guar.inteeed or money 
refunded. .^Iso farm levels. Wissler. 619 
N. Broadway. St. Linils. Mo. 

MODELS AND MODEL SUPPLIES 



WORKING Models built. Drawings pre- 
pared free. Let our designing and engineer- 
ing department and 27 years' experience as- 
sist you with your Invention. Lowest prices. 
Hohmcier Mfg. Co.. 1383 E. 17th St.. Cleve- 
land. Ohio. 

SPECIAL Machine builders, tool and die 
makers. Inventors' models production work 
of all kinds. Dept. L. Quality Hardware 
& Machine Corperatlnn, Ravenswood and 
Thorndale Aves.. Chicag o. 111. 

Time counts in applvlns for patents. See 
pages 138 and 139. Clarence A. O'Rrlen, 
Registered Patent Attorney, Washington. 
D. C. 

LET Our experience be your guide. Mod- 
elj that are models; tools and eiiulpiiicnt 
for economic manfg. Patterns of all types; 
manufacturing in all branches. Satisfaction 
guaranteed. United Machinery Company, Cin- 
clnnatl. U. S. A. 

MODEL Steam engines and boilers for 
miniature boats. Compressed air plants for 
model airplanes. New catalog 15c. Model 
Machine Shop. 2 1 2 Price St.. Rahway. N. J. 

WB make working models for Inventors 
and do experimental work and carry a com- 
plete stock of brass gears and model sup- 
plies. f?cnd for cataloKue. Tlie Plcrco 
Model Works. Tlnley Park. III. 

DEADEYES— H" 3-16" $3..';0 hundred, 
belaying pins 18c dozen. C. Llbby, Tucka- 
hoe. N. Y. ^ 

ACVK Model Works. 200 North Jefferson 
St.. ChlcaKO. 111. — Working tnudcls. liicchun- 
leal, electrical and optical apparatus designed 
and built. Screw-machine work. Stamping. 

WE Make models, tools, dies, special 
parts, stamping and general manufacturing. 
Badger Tool & Mfg. Co.. 13! So. Clinton 
St., Chicago. 111. 

AUTO Chassis: complete working model. 
Gear shift, differential, brakes, etc. ; fully 
Illustrated Instructions. 10c. Meccano Com- 
pany. Inc.. Dept. L. Elizabeth. N. J. 

MODELS, Tools, Dies and General manu- 
facturing. Logan Machine Co., 632 W. 
I-alte. Chicago. III. 

THE Msdelmaker, a magazine for all In- 
terested in making working models, boats, 
etc. Sample lOc. Modelmaker, 122 Lib- 
erty St., New York. 

SHIP Model Fittings: Send Dime for 
booklet. A. J. Fisher. 1002 Etowah ATe., 
Royal Oak, Mich. 



ELECTRICAL 



AUT0.\1ATIC Burglar and lire alarms. 
F^. F. Daly, 2328 May St., Cincinnati. Ohio. 

FOR MANUFACTURERS 



.^L\NUFACTUR1•;RS Al)out to launch a 
new product; I will design and tool your arti- 
cle and perfect it for marketable servicealjll- 
ity, sales advantage and quantity production. 
M. Alva Zook, Industrial Engineer, Glen 
Ellyn, III. (Suburb of Chicago.) 

MANUFACTURING 



MANTPACTT:RING Models, dies, stamp- 
ings, brass work, one or thousands. Cir- 
cular free. Baum's Metal Specialties, 
Kan s as City. Mo. 

SPECIAL Machinery or parts, dies, 
lools, melal specialties, models, special 
gears, stock gears and mu<lel supplies. 
Send for Catalosue. The Pierce Model 
Works. Tlnley Par k, 111. 

ECONOMICAL Manufacturing from sheet, 
bar. wire or tubing. Models, dies, special 
machinery. Swanberg. 5124 N. Klldare Ave., 
Chicago. 

WIRE goods made to order. Cooley Mfg. 
Co.. ."i30 N. Western Ave.. Chicago. 

MACHINERY, TOOLS AND SUPPLIES 

18"xlO' LODGE & BARKER -Engine 
lathe. $125; No. 1 Brown & Sharpe milling 
machine, $135; 12"x3' Barnes engine lathe. 
$93; No. 60 Heald cylinder grinder, com- 
plete. $273; 24" Barker shaper. back geared, 
$400; 10" drill press, $19; 24" Fay & Eg.m 
wood planer. $130; 20" Hendy metal shaper. 
$225; Qulncy air compressor and tank, com- 
plete. $63; ',4 hp. electric motors. $12 30. 
Terms If desired. Write for catalog. Cin- 
cinnati Machinery & Sunnly Co.. 27 West 
Seco n d St.; Cincinnati. Ohio. 

SPECIAL Heavy duty portable electric 
drills that cannot be stalled by two men on 
each side. Quarter Inch heavy duty. $22.00; 
%"., $43.00; %", $38.00; %", $68.00. Five 
dollars down, balance easy terms. Money 
back if you want it. Over 20.000 sold last 
year. General Distributing Company, Se- 
curity Building. Duluth. Minn. 

NEW 10" Bench power drills complete with 
chucks. %" capacity. Price $22.00 each, 
f. o. b. New Haven. Botwlnik Bros., Inc., 
67 Water St.. New Haven. Conn. 

9 IN. Barnes Screw cutting lathe. Prico 
$70. Many other bargains In lathes, milling 
machines, woodworking machinery. Write us. 
Machinery Dealers Incorporated, New Haven, 
Conn. 

COMPRESSORS, Twin cylinder, for small 
tire shops. Duco spraying. J. Trockman & 
Sons, Inc., 110-112 Lincoln Ave., Evansvllle, 
Iml 

WATCH.MAKERS Lathe for sale at a 
bargain. R. Jaegermann, 5815 Easton Ave., 
St. Louis, Mo. 

F(jR Sale cheap, Davls-Boumonvllle No. 
1 Oxygraph Oxy-Acetylene cutting machine. 
Shepherd Engineering Co.. VVilllamsport. Pa. 

ST.\RT business of your own. small in- 
vestment reiiuired. doing nickel, copper and 
silver plating. This work In big demand. 
Information free. Electro Platers Supply 
Co.. 547 C nnsldlne Aje.. Cincinnati . Oh io. 

CONCRETE~BulITrrng "Block Machines and 
Molds. Catalog free. Concrete Machine Co., 
5 North Main St.. St. Louis. Mo. 

ENGINES. MOTORS AND DYNAMOS 



NEW Xlotors: General Ehrtric '1 hn. . 
?9..-.0; % hp.. $26; 1 hp.. $:is.50. Mall $ 
will ship C. O. D. an.vwhere. Motor Spe- 
cLiltles Co.. Crafton. Penna. 

WRITE for bargain catalogs on electric 
motors, generators, electric drlll.s, etc. Do 
not buy, consult us first. General Dlbtrlb- 
uting Co., Security Bldg.. Diiliitli. Minn. 

ONLY A few left: new "4 horse. 110 volt, 
60 cycle, 1,750 speed, alternating motors with 
cord, plug, flat pulley and two-year factory 
guarantee. $7.00 each; $6..")0 each lots of six. 
^ kw. 32 volt, new General Electric. 1.730 
speed generators for battery charging or 
lighting $29.00 each. Also other sizes of 
motors and generators. Alternating and di- 
rect current. Electrical Surplus Companj'. 
1911 West Chicago Ave.. Chicago. 

EDISON Phonograph electric universal 
motors with speed governor, finest small 
motor made. $5.00 plus postage, 9 pounds. 
Geo. Shulz, Calumet. Mich. 
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SECTION 



AUTO Engines make excellent power plants 
In the shup. mine, mill or turm. Init tliey 
need eoverning. We make the gorernurs for 
(10 up. Fit any oufce of tagiat. 8m mI* 
TertUement below. 

OOVhRXOUS For auto engines when uiie3 
for power plants. Sent on 30 day free trUl. 
Circulars. Candec-Smlth Qovernor Cb., 815 
W. M:iiHlK-stcr Ave., Loi Angeles, er SL 

Catherines, Ont. 

Hp. WesUnglUHiH motorii. »:2V ..>u; 
14hp.. $6.50; for direct current. J6..")0. 110 
volt or 32 volt molnrs with crncr.v. liiitTer 
and drill chuck, $:."'0. .\mcriian time 
■witches, $0.75. Many other bargains In 
luger moton ind genenton. Queen City 
Electric Co.. 1736 Oran d Ave. . Chi cago, 111. 

yOR Sale: 1-6 hp. mdtnii. 110 vo'lt. l.T'iO 
R.P.M., 60 cycle. aitcniating current. 
Slightly used. Good running condition. 
11.50 each, while they laet. Oath with order. 
The Mavtag-Chlcago Co., 337 W. Madison 
St.. Chicago , 111. 

itAKK your own— half and oiu- horse- 
power electric motors. A. C. Induction mo- 
tor model shows winding connectlont PMln 
sislit. Quick easy way. Oalnes Bkm., Box 
4S1. OaiiiesviUe. Texas. 

STK.\M Encines— One II. 1". JIS.OO; %. 
1 1 :i.(Hl. .l ames Chamble.'is. ltes.symer. Ala. 

TIME ('uuiits In appiyiBg for patanttl Bee 
p;iKe^ r!S and 139. Clarence A. O'Brien, 
It.-i-tere-l T*.i'.>n' \ in".', Washington, 

V. c. 

BEWPINS MACHINES 
"l^ffi^Famons Hossfeld "Wrenchless" 
T'niversal Iron Bender is the last word In 
lending- machines. Bends metal, cold or 
hot., into most any conceivable shape'. In- 
cluding Holts and Automobile Spring 
Eyes. Bends up to 1" bar? or lis" pipe 
cold. Thuusands in use by all classes of 
tnde, from the smallest shops to the largest 
railway systems. Write for circular and 
prices. Hossfel d Mfg. Co.. Winona, Minn. 

nv; a Master Mechanic Blacksmith and 
Kviiert Tool Maker and Dresser with col- 
ored tempering charts. Price $1.00. Val- 
uable samples free. W. M. Toy, Sidacr. 
Ohio. 

WAWTEO— MISCELLANEOUS 

""Wfnr^SrTfiSrher up ma iiuill ine .vnur 

broken and discarded jewelry, dental work, 
ete. Turn them into cash. Highest priees 
paid for old gold, silver, platinum, etc 
Satlifartion guaranteed or goods returned, 
r. Poleer, 3408 South Clcen> Ave.. Ueeio, 

m. 

M.ML T's yiHir discarded jewelry, gold, 
crowns and i)ridges, watches, diamonds, 
silver, platinum. Money promptly mailed. 
Goods returned if otter refused. I''nlled 
States Smelting Works (The Old RcUablel, 
Dept. 71. Chicago. 

FOR SALE— MISCELLANEOUS 

flLIDE-RULE. Full-size, accurate. $3. In- 
structions. Moores, 3S Rounds, New Bed- 
ford, Mass. 

"NKVEK Mind Tomorrim.'" Raging radio 
(WMCA) pmnlar song. Today postpaid 85e. 
Constance Howard, 33-C, Woodruff Ato.. 
Brooklyn. N. Y. 

ADDRESSOGR.VPBS. Letter foTders, mul^ 
tlgraphs, envelope sealers, duplicators, less 
than half price. Ouaranteed. Pmttt Co.. 
117 Ko. Market, Chicago. 

FARMS AND FARM LANDS 

SM.\LL Fruit and poultry farms near 
Los Angeles. Ten years to pay. Send for 
free Illustrated booklets. Fontana Farms 
Co.. owners, Room 617, 631 S. Spring St., 
I.os .Ang eles. Calif. 

TTXl) Oixnlng — A new line under con- 
struction in Miir.tana opens a million acres of 
good wheat and stock country. Send for 
Kev I<ln0 book. Minnesota, North Dakota 
and Montana offer best opportunity In two 
decades to secure good improved farms from 
banks, insuraiire and mortgage coimianles at 
a fraction of their real value. Rend for lists. 
Imprwred farms for rent. Washington. Ore- 
gon and Idaho haye exceptional opportunities 
la fruit and poultry raising and dairying 
with mild climate and eicellent scenic sur- 
rouncHugs. : Write for free book on state you 
prefer. Low homeseekers rates. E. C. Leedy, 
Dept. 887, Great Northern BsUway, St Taul. 
Minn. 



CALIFORNIA Poultry Uld fTuit farms. 
One a< U' on paved roads St Bluscoy, ad- 
joining city limits of San Bernardino. Pop- 
ulation. 40,000. Heart of the orange em- 
pire. Water, gas. electricity. Long time 
to pay. Send for free illustrated booklets. 
J. B. Roof, Incorporated, Owners, 708 Quin- 
by Bldg., 600 South Orand, Los Angeles, 
Calif. 

$100 GETS 224 Acre farm, brick house," 
20n fruit trees. PiodurtlTe soil, ready 
markets, handy advantages; 9-room brick 
residence, bam. garage, etc.; only $1,600, 
f 'urtli cash. Details pg. 20 big illus., cat- 
alog, bargains in 20 states. Copy free, 
.strout Agency, 255-P Fourth Ave., New 
York Ci ty N. Y . 

TTTN iTlcife jf planted to hananiis. fia nanas 
bear a full crop the second ye.ir. $r..uO 
monthly will plant a Ave acre orchard, which 
should pay 11.300.00 profit annually. As 
bananas ripen every day, you get j'our check 
every 90 days. Reliable companies will cul- 
tivate and market your bananas for one-tldid. 
For particulars address Jantha Plantation 
Company. 410 Empire Bldg., Block No. 30. 
Pittsburgh . Pa^^ 

lUO ACRES Choicest northern Minnesota 
unimproved farm land. Beautiful Rainy 
I^ake district of Arrowhead country. Gilt- 
edged title. No encumbrances!. Pos-iblc liig 
mineral value. Forced to sell. Will aicept 
$2 "0 per acre cash. Attractive investment, 
i:. .1. Cicsdalil, International Falls, Minn. 

5 ALltES, Eot fruit, poultry .~hiear~ci^ 
lakes, oil held. $2.s.'i; only (5 monthly. Top- 
ping. Muskegon, Mich. 

SEI-L your property quickly for cnsh. no 
matter wliere located. Uon't pay big com- 
inUsion. Particulars free. Real Estate 
Sal 'snicn Co.. Desk B. Lincoln. Nebr. 

MONEy made in Micb. potatoes. $10 
down now and easy tormg Irays lud near 
markets, lakes, streams. Writ* today. 
Swigart & Co., P-ISTO. 1st Natl Bank 
■Mdg.. Chicago. 

OZARKS — 10 acres near -White River 
and proposed |)ower dam, $lOO, $5 monthly. 
Aivln Zimmerman. 180S N. Sth, Kansas 

City. Kans. 

TREE KILLERS 

TlMBEft, Weed Hilar. sssUy maJe. Ptr- 

tleulars free. Miller P. Agency, Kensett, 
Ark. 



ROOTS AND HERBS 



MEDICINAL Ileriis and roots for all ail- 
ments. Over 1.000 varieties. (Catalog free! 
liotanlcs, 145 West 112th .St., Chicago. 

MUSK RATS 



MAKE Money From Muskrat I'"ur — Raise 
Muskrats In dry land pens or hutches. Oct 
the facts. 652. Conrad's. Ranch, Denwr. Colo. 

RABBITS 

MAKE big profits With CbtneliiOn Rab- 
bits. Beal Moneymakers. Writs fOr facts. 
S52 Conrad's Bsnch. Denser. Cdo. 

SWINE 



OHIO InMiro\pd CIie<tcr U'hitc tM nrs, sows 
(pir: I ' ■ I:' ' ■ ' - I. pedi- 

gree'. I, I'll i i:ih l.ii^l , ^. ; I. I 1 



DOGS AND PETS 

lU'NTINf! Hounds for sale. V. Lang- 
don, I^ressor, III. 

FOR Rale^ Minks, squirrels^ raccoons, 
foxes, ferrets, muskrats, ginseng, rabbits, 
skunks, wolf pups, opossams. B. TIppman, 
Caledonia, Minn. 

FOX Terriers, ColliFs! ^1" n g 1 1- 1 ( ; m iTan 
Shepherds. Barnes Farm. Fairfield. Nebr. 

Oil )" T 1 sh~l mport ed ^.I n pa nise fl sfT 
Artistic aiuariums. aquatic plants; Inter- 
esting circulars free. Pioneer Anuarlum 
Shop. Racine. Wis. 

1 1 1 ■ N T I N ( J Hound s~c lien p; t"r 1 : 1 1^ T, 1 1 e ra^ 
ture free .\~ . Dixie Keimels. Herrick, 111. 

.ST. BEllNAUDS^ Registered thorobred 
Puppies from Championbred parents. Prices 
reasonable, duty free, photos mbmitted. 
Helvetia Kennels. ISl-P McKenna. Mon- 
treal. Que. ^ 

For Sale^ Minks, squirirels, raccoons, 
foxes, ferrets, muskrats. ginseng, rabbits, 
skunks, wolf pups, opossums. B. TIppoMn, 
Caledonia. Minn. 



P ER80WAL 

MOORE'S Method permanently relletes 

chronic constipation. No drugs, no dieting, 
no appliances, simple, easy, effective. i'"ull 
price $3. Particulars free. G. Jloore, B-161 
Newport Beach. Calif. 

IjrESTIONS AnsweredTTiiforniatlon. read- 
Ing $1,00. Grace Calllson. R. R. 8, Hara- 
iUon . Ohio. 

Tllii ■■Sanatory Physician." an 80 page 
book teaching natural laws of health, also 
suggests reliable self-treatment of disease. 
Api^^pclated by every reader. Mrs. S.. Den- 
ver, Colo., says: "I owe my regained health 
to that dear little book." .Postpaid 20r. 
Address, Author. 380 James St. Seattle. 
Wash. 

ABB Ton Old «t 40f So* our MiTSftlss- 
ment on page 181 of this issue. The Eleetro 

Thermal Company, 2110 Morris Ave., Steu- 
benville, Ohio. 

YOUB Ingrowing nail corrected or no cost. 
Information free. Write Engsno Baton. 
D106, Bando n. Oreg. 

blj4!JilVli Opportunity maU horn ereiy- 
where. Listing SOe. Larson, N-3410 North 
.\re. . Chicago. 

TOBACCO 'Or Snuff habit cured or~Ho 
payl $l.,'i0 if cured. Sent ou triaL 
Frances Willard. Box 700. Los Angeles. 
Calif. 

ADVICE, Information, any .sutiject, 25c 
coin. Fred Ivlotz. Read ing. I'a. 

I>RY Clean your~I>rain. Results nmaiing. 
tiraisy iMck U not satisfied. Korrts. 8608 
Warren St., Philadelphia. . 

MISCELLANEOUS 



$1 VALUE Novelties for 30c Xiberty 
Sporting Goods, 8343 So. Ksdsia A*«.. Chi- 

cago. III. 

TOYS .\nd furniture easy to build from 
nur blueprints. Send stamp for list. Address 
Woodcraft. Box r.'.r,. Troy, N. Y. 

SIEXICANMaile holsters,' lariatsT hor-e- 
halr articles; rattlesnake belts. Send four 
cents for iUustratod list. Tes-Mss Laatkor 
Co., 809 Esperson Bldg., Houston, Tuk. 

MIRRORS Resilvering at home. Costs less 
5 cent.s per suuarc foot; you charge 7.') cents. 
Immense profits plating autoparts, reflectors, 
tablamvsh atorss. wfinlihinf matalmro, •(«. 
Outfits furnished. Details free. Write 
Sprinkle. Plater. gSS, ifarlnn. Ind^ 

I C.VTCn fnim ir, to liO foxes in from 4 
to 5 weeks' time. Can teach any reader of 
this magazine how to get them. Write for 
particulars. W. A. Hadley, Stanstead. Que. 

i • . \ S n~l ';;id f'-r r.ntl i rtfics, Insects. See 
Siniliiir Di-plf* Ail\ crMscmcnt on page 22. 

Mlj.'-:IC StaTiTps. fir i nTiiig toys, rublier Ivpe. 
Firemen and polire b;tdgc. Catalog 25e. Wait. 
Karstaedt. Dayton, Ohio. 

ARE You old at 40 V See our adrerttse- 
ment on page 161 of this Issue. The Blertro 
Thermal Company, 2110 Morris Ave., Steu- 
berivllle. Ohio. 

CHRIST.MAS Greeting card assortment 21' 
beautiful cards and folders with en\elopes 
postpaid $1.00. Clifford Hoffman, 57 Brood 
St.. Albany. N. Y. 

A.MATKIJR cartoonists — Bell your work. 
Write Smith's Art Senire. Wenatchee , Wash. 

TI.ME Counts in applying for patents^ See 
pages 138 and 1.19. Clarence A. O'Brien, 
Registered Patent Attorney. Washington, 
P. C. 

ARTISTS And art students arc prIntTni 
2.50 signs or pictures an hour without ma- 
chlnerj-. Sample and particulars 10c. Slraco, 
1UI3 Mulberry. Springfield, Ohio. 

TATTOOING Outfits, supplies. Illustrated 
li«t frsfc "Waters." 908 Pnttoam. Dstwiit. 

HOAtKdPAflllC And Uioehemle prepara- 
tions sent postpaid to all parts of the 
world. Manual and booklet free. Hnlsey 
Bros. Cc, .'i517 Rarenswood Ave., Chicago, 
111. Established ISr.r,. 

WEEDS— Cut them with cutter bar on 
Shaw Garden Tractor. Also plows, culti- 
lates and runs belt machinery. Low prices. 
Immediate delivery. Shaw Manufacturing 
Comnany. Department C. Qaleslmrg. Kan s. 

CHTS anybody can make. Simple, cheap 
process. $1. Specimens, particulars. 2c 
Hamn. M . nav Wl»idfall. Iml 

AMATETTR Cartoonists: Make money in 
spare time with new eartoon seUlng plan. 
Write Smith's arniet, FH1U4, Wenst- 
chee> Wash. 
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* MICHIGAN state/ 

AUTOscrtOOL 

GREER COLLEGE 

AMEPICA'S GREATEST 

^TRAINING shops'" 

i NOW UNDER MANAGEMENT 

I ERWINOREER 





ERWIN GREER, President 



LET ME HELP You To 
Sunnyside of Life 



My Free Auto Book will tell you about these remarkable 
GREER COLLEGE FEATURES; Railroad Fare Paul- 
Easy Terms — Big Equipment — ,1 Job while learning — 
Man's size income and YOUR FUTU RE as atraiiied 
AUTO EXPERT. I w ill and can solve your life's 
money-making problem. While your fine 
ambition is urging you on — ACT — SEND 
FOR MY FREE AUTO BOOK. 

ERWIN GREER, President 
GREER COLLEGE, 

Ibiil. C 01X. 2024 WaiiKbAve., CHICAGO. ILIINOIS 



LEARN AUTOS 

.Seven Rillion Dollars are fnent each 
year to repair Twenty-four Million Autos. 
Trucks and Tractors. Tinkering Mechan- 
ics are loslnpr out. KXPHRTS. trained on 
Ulg Kqulpment, by ];XPKRT TEAt'Il- 
ERS are demanded at Big Pay. Thou- 
sands of Garage owners make up to SI .I.OOO 
a year. 

New Purchase of Big School 
Gives Me I Big Advantage 

I recently bouglit the faniou.s Michitiun 
State .\iito School, formerly of Detroit. 
The equipment I boiiglit has all been In- 
.stalled at Greer College at Chicago. 
NOWHF.RE ELSE I know of. Is there 
Xnw such Auto TRAINING SHOPS as 
GREER COLLEGE, where you get prac- 
tical training on a world of equipment. 

Up To $IS,000 a Year 

Clip coupon below for Free Auto Book. 
Learn how I lit you for Big Jobs. I have 
trained thoiLsands to earn over SI 00 a 
week. Ninety Thousand men. In 2fi 
years, have started their Auto careers at 
Greer College. Welding. Ignition. Start- 
ing, Lighting— I'^fERYTHING- I teach 
you. MY TRAINING IS COMPLETE— 
no dull hooka or deep theory. 

A Job Cor You 

While Learning 

My Free Hook shows how you DON'T 
NEED a lot of MONEY or EOUCA TION, 
and how I PAY YOUR FARE HERE— 
how I HELP GET YOU A .lOB WHILE 
LEARNING, to help pay your living ex- 
penses and tuition— also another one at 
graduation. Send for this great book 
today. 

Only 3 Months- 
Then Big Pay 

It takes me ONLY THREE MONTH.S 
to fit you for big pay. In this great 
seven story building (shown 
above) which is filled with ma- 
chinery and training equipment, 
fit you for every branch of the 
auto business. There are AM.VZING 
OPPORTUNITIES for Foremen, 
Garage Owners, Auto Special- 
ists the country over. I,et 
my Free Book show 



ERWIN 
GREER, Pres. 

GREER COLLEGE, 
2024 Wabash Avenue, 
Dept. C-OIX, Chicago, III. 

Dear Sir: 

Send me your Big Auto Book — Free 
of Charge and without obligation to me. 




Name. 



Street and No 



City State. 



Cri 
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HERE'S your chance 
toown thatCorona 
you've wanted — on the 
'easiest terms ever offered — 
at ONE-THIRD OFF regular 
price! Complete in every detail 
two color ribbon, back spacer, 
beautifully finished, NEW MA 
CHINE GUARANTEE. Recog 

nized the world over as the finest. 
Strongest, sturdiest, portable builtl 
Only a limited number of these splendid machines 
available. To get one, you must act now! 

Yours for 10 Days FREE— 
Send No Money 

Experience the joy this personal writing portable type- 
writer can give you! Use it 10 days free! See how easy it 
is to run and the splendidly typed letters it turns out. 
Ideal for the officedesk, home, traveling. Small, compact, 
light, convenient. Don't send out letters, reports, bills 
in poor handwriting when you can have this Corona at 
such a low price or on such easy terms. 

Carrying Case IncUtded'^If 
You Act Now 

t/Mtberoid earryingr ease, oiler, inatructiona free on thia offer. 
Send no money— just the coupon. Without delay or red tape we 
will send you the Corona. Try it 10 days. If you deckle to keep 
it, send as only 12— then S3 a month until our special price of 
$39.90 is paid (cash price $36.40) . Now ia the time to bay. This 
offer may never be repeated. Mall coupon now. 



$15.10 Saved 

By Using This Coupon 



I Smith Ty p e wri ter Sates Corp. 
I [Corona Division] 

I S6e E. Grand ATe«t Chicago, Dept* 3- A 



Shtp me the Cnroiia, F 
press agent. 



O. B. Chlc«ffo. On arrival I'll deposit S2 wtth ex- 

Cress asent. If I keep machine. I'll send you S3 a month until ttie $37.90 
alaoceof SS9.90 prlre is paid; the title to remain with you until then. I am 
to have 10 days to try the typewriter. If I decide not to keep it. 1 will repack 
and rstum to expreaa aseot, who will return my 12. You are to rive your 
standard oruarantee 



Nants . 



Addrttn . 



Emv^oyed by. . 



New Invention Brings Good 
Fortune While You Sleep 

Grateful tisers report amazing benefits from 

The PSYCHO-PHONE 

HERE i.s what they say: " / find myself 
getting favors and preferences that 
I never got before." "I have increased 
my bank account $500." "I have doubled 

my practice." "I was healed from an injury 
which had incapacitated me for several years." 
"I now have S — — in the bank." "I married the 
girl I wanted." "I look much younger." "I have 
overcome all my fears." "I consider the Psycho- 
Phone the biggest thing in the world today." 
" The Psycho-Phone is all you claim for it and 
more." " I would not part with it for any price if 
I could not get another," etc., etc. 

Such is the startling testimony to the remarkable 
results obtained by users of the Psycho-Phone. Every 
day this great invention is helping men and women in 
every walk of life to achieve SUCCESS, HELALTH and 
HAPPINESS. 

It works on the principle of impressing on your un- 
conscious mind, while you sleep, the spccificAtions of 
what you want of life. In this way you are attuned to 
the great creative intelligence of the universe and be- 
come possessed of Superman powers. 

Find out how it can help YOU get the thing 

you want. Tell us in confidence your particular desire or 
need and let us send you our interesting tree literature. 

The Psycho-Phone Co. 

1S3 Lafayette Street New York City 



The Finest Opporhinity to Get 
Into the Airplane Game 



FLY 

■ ■ ■ Through the combined efforts of one of 

■ ^as ■ Chlougo'sleudlngAIKCRAFT factories! and 

airplane sales agency we cjm ofler you a 
course In flying .and ground work that I.s complete in every de- 
tail. You learn to huild real airplane."* . You lly In niodcrii and 
govemiiicnt lic»'nsed shiiw piloted by Ilcen.sed pilots. Eiiiploy- 
monta.ssihtanco given to student.s who must earn while they learn. 
A reasonable amount will start you. 

Commercial Aircraft Sales., 400 No. Mlchltifl Anonw, Chicago 




MEN NEEDED FOR RAILROADS 

Nearest their homes — everywhere— to train for Firemen, 
Bral^emen; beginners $150-$250 monthly. Promoted to 
Conductor or Engineer— $.3,000-54,000 yearly— highest 
wages on railroads. Aim clerks. 

Railway Educational Association, Dept. D-I-IO Brooklyn, N. Y. 
$10.00 PER MONTH BUYS 

Fibre -Life Limbs 

NEXT TO NATURE. BRACES MADE TO ORDER. AGEN > S 
WANTED. FREE UU O RM A M O 252-P HENNEPIN AVE. 

nSRE SAMPLE »W\*I»ITI#*n MINNEAPOLIS, MINN. 

Icam to Dance 

This fieu) Easy Way 

You can learn all the modem dancc« — Chnrlecton . 
ntiirk Bottom, Valencia. Cantor. Frrnch 'laii£«i. 
St. Louis Hop, Latcflt Waltzeti. Fox '1 rota, etc . at 
tmiiie easily and quickly. New chart method makes 
danrinc as simple as A<B>C. No music or partner 
required. Learn anywhere, anytime. Win new popu- 
larity. Be in demand at partien. Snnie cour»e of k-«- 
Bons would cont $20 if taken privately. 

Send No Money 

Just send your name and addrcps. We'll ship tlio 
complete courf*e — 323 pagcn, 49 illuaf rations — witli- 
oiit one rent in advance. When piifkage arriven. 
hand iHMtinan only $1.98, plus delivery charces. ntid 
this wonderful course is yours. Try for 5 day«. 
Money back U not deliciited. Send your name 
NOW. 

HURKLmPUB. C0..800N.ClarkSt..Depf.9417,CHlCA60 
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PARTIAL UST 

GradutesU.o(A.8. 
ReccBtljr appointed 
Finger Print Ex- 

gertt of these 
Utea. CItlea an« 
Instltnllona. 
But* of Iowa 
Bute of Id«h« 
SUM of Colorado 
SUM of WHhinvtOa 
SUtoof MIchigu 
Uulutb, Uinn. 
Detroit. Uich. 
St. Paul. Ilins. 
Fittabursh P*. 
Lincoln. Ncbr. 
Birminirhun. Ala. 
Columbus, Ohio 
Bovana. Cuba 
Calvary. Ala^ Caoadtt 
Panaacola, Fla. 
Bouaton, Texaa 
New Haven, Conn. 
Great Falls. Mont. 
Galveeton, Texaa 
Albany County Peniten- 
Albany, N. Y. [tiatr 
Waterloo. Iowa 
Williea Barrt. Fa. 
El Paao. Trzaa 
Evarett. Waah, 
Sehenrctady. N. T. 
Alhambra, Calit 
CIvfnKaton, Mont. 
Sacinaw. Mich. 
Tampa, Fla. 
Fort Collina. Colo. 
Windsor, Ont., Can. 
Tnlaa. Okla. 
Poeblo. Colo. 
Idaho Falls Idaho 
Lorain County. Ohio 
Osden, Utah 
Lansinr. Mieb. 
Gaineaville, Teraa 
Walla Walla. Wash. 
Indiana Rofonnatory 
Jeffenonvillo. lad. 
St. Joaech, Ms. 
Vinso Sanction. Ohio 
Okmolsac, Okla. 
HaielloB. Pa. 



IMAGINE the keen thrill that 
would be yours following some 
case like this: The escaping des- 
perado is a notorious international 
character with a long record. He's 
wanted in five countries. Rewards 
range from $5000 to $25000 for his 
capture. He loots a palatial man- 
sion. Kills two men. Escapes. Dis- 
appears. Changes his entire appear- 
ance. Pulls a clever "dead" fake 
and is recorded as "Dead" on all 
police records. Dead to all records 
except ONE — the Inevitable Fin- 
ger Print. 

For ten years he deceives the world. Prospers. 
Becomes a social lion. And then — Bang! — 
the Finger Print Expert nabs him. Society is 
shocked. They can't believe that this social 
Prince is the famous Mr. "X" oi criminal 

FREE 



fame 10 years ago. But finger prints do not 
lie. Never 1 The Finger Print Expert always 
wins. Glory, fame, rewards are always his. 

Thrills! Rewards! 
Await VOVl 

Imagine the thrill, mystery, glory, fame and re- 
ward that would be yours if you were this 
Finger Print Expert You can make them 
yours if you will. You can learn the secrets 
of this great science at home in your spare 
time. Any man of ordinary ability who can 
read and write can become a Finger Print 
Expert in a short time at a small cost. 

A brilliant career and a handsome income 
with world-wide opportunities awaits you. 
Act Now. Don't let the other fellow enjoy 
what is rightfully yours. Mail that coupon 
now and learn the great things that are in 
store for you. 



The Confidential 
Reports No. 38 
Made to His Chief 



Mail coupon now for free copy of confiden- 
tial report Secret Service Operator No. 38 
made to his chief. Get our big free book 
telling how you can become a real Finger 
Print Expert. Get our low prices and Easy 
Terms. But don't delay! Mail Coupon NOW! 

University of Applied Science 

1920 Sunnyside Avenne, Dept. 13-57 Chicago 



UNfVERSITY OF APPLIED SCIENCE 
1920 Sunnyside Aye., Dept. 13-57 Chicago, III, 

Gentleme- — Without any obficration whatever. 
Bend me fiee copy of Operator No. 38*8 confiden- 
tial report, also your new. fully illustratrd Free 
book on Finger Prints. Tell me all about your low 
prices and Liisy Termal 



Jfame 

Addrest . 



. Age. 



Cri iterial 



82 



POPULAR MECHANICS 



ADVERTISING SECTION 



DC A RAILWAY^ 

Dltraffic inspector 




ELECTRICAL 



IN DEMAND 

Good positions await trained men. 
Salaries of S 1 2 to $30 a day are paid 
many experts in this field. 

The Electrical field needs men. It needs 
them badly. Hardly a month or a year 
passes but what some new use for elec- 
tricity is discovered. Each new use means 
new positions — better positions — for men 
who have trained themselves as experts in 
this wonderfully fascinating work. 

Why don't you study electricity and pre- 
pare for a good position at a good salary? 

You can do it right at home in spare time 
through the International Correspondence 
Schools. Home-study courses endorsed by 
Edison and Steinmetz. Successful students 
everywhere. 

Mark and mall the coupon today 
for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"Tlie Universal UnivcrsUu" 

Box S567-F, Scranton, Penna. 

Withoiit cost or oblication. please tell me how I can qualify for 
the iKisltioa, or in the subject, be/ore which I am maitung X: 



Electrical Engineer 
Electrician 
Electric Wiring 
Electric Lichting 
Telegraph Expert 
Practical Telephony 
Mechanical Engineer 
Mechanical Draftsman 
Toolmalser 

Machine Shop Practice 
„Ga3 Engineer 
J Civil Engineer 
Surveying and Mapping 
Reading Architects' lilueprlnta 
Metallurgy □ Architect 
Architectural Draftsman 
I'lumbing and Heating 
Sheet Metal Worker 
Automobiles 
Airplane Engines 

□ chemical Engineer 

□ Pharmacy 



□ Salesmanship 

□ Show Card and Sign Lettering 

□ Railroad Positioua 

□ Illustrator 

□ Industrial Management 

□ Secretarial Worl< 

□ Business Correspondence 

□ Accounting and C.P.A. Coaching 

□ Bookkeeper 

□ Stenographer and Typist 

□ Traffic Management 

□ English 

n Common School Subjects 

□ Civil Service 

□ Railway Mail Clerk 

□ Textile Overseer or Supt. 

□ Agriculture 

□ Spanish 

□ Navigator 

□ Mathematics 

□ Poultry Raising 

□ Radio 



Name 

Street Address 

Cltjr State 

Occupation 

Canadiam should tend this coupon to International 
Correspondence Schools Canadian, Limited, ilontreal, Canada 




No Hunting 
For a Position 
After Completing 
Your Training 



DO YOU WANT TO EARN 
A REAL SALARY 

in a plpanant profcnsion where you are 
practirally your own bosa. see new faces 

aiid pluccH curh niinutp, are rapidly pro- 
moted? Would you like to be out iii the 
Open, away from dirty atiop or monoto* 
nous de»k — dressed in good clothes — « 
credit to yourself and your lirniT 

POSITION OPEN— WAITING fvTOU 

AU over the country — perhaps in your 
own town — men are needed in Railway 
Traffic Inspection. You can take one of 
these ponitions after a few montba' spare- 
time home study. And upon completion 
of your studicH. we'll asoiiit you to a posi- 
tion payins at leant $120 per month to 
etart, or refund your tuition. Lesaons are 
easily understood — no previous traininc 
required — and you are equipped to accept 
a poRition as soon as you complete your 
traininc. 

Durinc the last nine years we have offered 
positions to 99.5% of our graduates, or 
refunded thctr money. 

Read What Joe Ettle says— 

I am earning $192.00 per month and I 
have the knowledge and satisfaction that 
my work ia highly satisfactory to my 
superiors. 

I am far more than aatiafied and received 
far more than I expected when I first 
subscribed for your course. 
Conaidering you the greateet benefactor 
that haa come into my life, I am, 

(Signed) Joi Ettle. 

Send for Free Booklet 

Learn today about this great, uncrowded 
profession — and our refund and employ- 
ment aftreenient. Free booklet tells all 
about Traffic Inspection — how we have 
been able to place our graduates in posi- 
tiona at $120 or more per month — whv 
they are so soon promoted to positions 
paying $175 to $250 per month — and 
what we can do for you. 

STANDARD BUSINESS 
TRAINING INSTITUTE 
Div. 2, BufTalo. New YorW 



EARN UP TO $250 PER MO. 




I POSITIVELY 
GUARANTEE 

to increase your arms one-half 
inch in size, chest one full inch, 
streuKth 25%, health 1()0% in 
one week's time, by followinp: 
my instructions and using my 
exerciser ' 10 minutes mornincs 
and at nieht. Send SI for com- 
plete course and exercisers. Satis- 
faction Ruannteed or $1 refunded. 
Prof.J.A.DRTER, Box I SSO-P, Chicago, UL 



Be a drummer! 

Trap Drumming made easy in a short 
time. Our free instruction courFefu - 
nished with prnuine Ludwig Trap- 
' Drum Outfit. Develop your natural f rnse 
of rhythm. Go to your nearest dealer or 
write for full details. 

LUDWIG & LUDWIG, 1611 North Uncoln Street, Chicago 





'•Shame on you!" Are you ner-vous, embarrassfd in com* 
f pany of the other sex? Stop beinj? sfcy of stranjfcrM. ('onquer 
the terrible /Var of your superiors. Be cheerful and con- 
fident of your future! Y"ur iaulta easily overcumo so 
yon can enjoy life to the fullest. Send 2Sc for tor this amazing book* 
RICHARD BLACKSTONE.B-4710 FLATIRON BLPC, NEW YORK 



WANTED! 



Ornamental Iron and Bronze Draftsmen. $50.00 to $65 a week 
to trained men — up to $500.00 a niorth to experienced men. 
We train you at home and help place y u when ready. Demand 
greater than supply. Get out of the rut — write today for full 
information and booklet "Knowledge — Your Greatest Asset." 
American Institute of Ornamental iron & Bronx* 

3073 HannvplQ Av*nu«, MinoMpolls, Minn. 
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AFascinatingj NewAV^y 
To Make Money / 
Through The Arts / 

ree of extra cost 




Our amazing new plan tells how you can get 
every one of the beautiful gift-wares illus- 
trated here with all instructions for decorat- 
ing. Mail coupon for Free Book and Offer. 

Wlctnt ^flfYlA Here's a wonderful way to get it. 
TV ail I ouiiiCq^jj. beautifully illustrated book 
IVIOIIGV ^ how. It tells all about our 

^ • new methods of art decoration, 
art treatment, and how anybody can learn without 
previous experience. It tells how you can get the full 
assortment of giftwares and objects d'art shown on 
this page without one cent of extra cost, how we start 
you with this assortment and set you up in business. 
Contains page after page of color illustrations of what 
you can make and sell. You can make good money and 
this book is — 

171^ -[7 17 Our system is amazingly easy to learn 
JtvU/Jl/ the profits are larger than in al- 

most any other business. You can 
produce beautiful objects almost from the start. 
Best of all you don't have to know how to draw for wc show 
you the famous "3-Step Method." Begin making money now! 
All supplies are sent by us with instructions and many have made 
from $10 to $25 a week. Many society women do tliis work for 
their own amusement. But cither way — pleasure or profit — it's 
the most delightful home work you can imagine. Don't miss this 
opportunity to get all these giftwares free of extra charge. Send 
now for your copy of this valuable book. It's FREE. 



FIRESIDE INDUSTRIES 

ADRIAN, MICH. 



la 
/ 



Fireside 
Industries 



Dept. 66-P 
Adrian, Mich. 



/ CeK//emeM; Send me free book 
/ and complete plan for making 
money. 



Slate. 



Cor 
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Avia1-or 

now traini 
a ncM^er 
easier cneapi 




The College of Air Intro- 
duces a Method of Training 
Found After Foun Years of 
Teaching Experience 

How Everyone Can Learn to Fly! 

For four years Marshall students have gradu- 
ated from our courses to find profitable, re- 
sponsible positions in every branch of the great 
aviation industry. Our rigid training and 

specialized equipment have carried them to success. 
Now, after four years of specialization, our pilots have 
found a newer, better system of teaching. Under the 
new plan you may take just as much training as you 
want, or can afford. If you lack the larger sums for- 
merly required for training, you need not pass up the 
great opportunities awaiting you in aviation. 
The Straight Flying course at $75.00 is within the reach 
of everyone who is physically fit. Other courses are 
available to fit your pocketbook — you pay for just what 
you get — and under the new plan you receive far more 
for vour money than has heretofore been possible. 
FALL TERM OPENS SEPTEMBER 15th— plan now 
to enter with the many other students. 

Take Your Choice of These Courses — 

1. straight Flying Course: Regular flying, banking, turn- 
ing, climbing. dl>'lng, landings, takeofl — Includes all the 
fundamentals. A good course to determine your ability. 
Price $75.00. 

2. Intermediate Flying Course: In addition to Straight 
Flying Course Includes cross wind landings. takeoOs and 
flying under difficult conditions. Advanced work In alt 
types of flying. Price $150.00. 

3. Ten Hour Flying Course: Includes everything In Courses 
1 and 2. with ton full hours flying time. Price $200.00. 

4. Complete Flying Course: All the principles and practice 
to make you a successful flier — Includes forced landings, 
cross country, all-weather, and solo flights. No bona 
required. Price $245.00. 

5. Private Pilots License Course: Com- 
pletely qualifies you for license eligi- 
bility — ten hours solo — examination 
at our field. No bond required. 
Price $150.00 after solo. 

6. Limited Commercial Course: Quali- 
fies you for Government Limited 
Commercial Pilot's License. Sixty 
Hours 5700.00. 

7. Mechanics and Engineers Ground 
Course: All phases of construction, 
repair. maintenance. mapping, 
meteorology, navigation — finest 
ground course ever offered — 300 
hours training. Price $75.00. Free 
with all courses except No. 1. 

Get In touch with us immediately and 
learn of your opportunity before the Fall 
Term Opens. 



FREE 
BOOK 

Opens the way to 
your future suc- 
cess — tells what 
others have done 
through training 
received at Mar- 
shall. Write for 
it today. 




MAIL THIS COUPON 



A R S H A L L 

FLYING SCHOOL 

INC. 

€30 No. English St. Marshall, Mo. 

Please send me complete Information on new method of 
training aviators and special offer. I am interested in 

Course No 

Name 

Address 




Styled' OnFifth'Ave. 



TIES PAY BIG 



You Can Make $90.00 a Week 

. with this Kreal line — the best paying full time 
or si)are time proposition In the country! 

Beautiful patterns, sturdy lonc-wcarinc fabrics at factory price, 
sell on sicht to men and women. Ideal to work with any other line 
you handle. Collect liberal commissions in advance. Write for biK 
aew FREE aellini outfit today ._Start earnins big money immediately. 

PUBLIC SERVICE MILLS, INC. 
4947-P Hudson Blvd.. North Bergea, N. J. 

Canadian OIHce 
110 Dundes St., London, Ontario, Canada 
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GIVEN Boys! Here's the 
■ tr» great DaTy model 
Airship. Larse 6- foot air ins 
with ioflstora. parachute with 
automatic raiease aod completo 
instructions for flyinjt. Will fly 
for mfles at heieht of 1000 feet. <Jreat 
, chance to study aerial naviKation. Send 

7 name and we'll send 6 of our new art picturca to dispose of 
f OD special 25c offer. Send the »1.50 you collect and as a 
reward for this service we will send ttiis wonderful Airship 
with full instructions free. 

C M. THOMAS, 337 W. Madison St..10-K-9I CHICAGO 




BREAKFAST NOOK 



and 26 other 
splendid articles 
of Built-in Furniture In our new book on this subJetTt. 198 i>ages. 
Illustrated. Price S2.50 Poitpaid. 

POPULAR MECHANICS PRESS, 200 E. Ontario St. Chieigt 



BIG MONEY 
IN ELECTRIC 
REFRIGERATION 



COMPRESSOR 




EVAPORATO 



A MERICA'S biggest new industry — electric re- 
frigeration — needs men to fill jobs paj-ing $200 
to $1,000 a month. The "cream" jobs are going 
begging while the field grows by leaps and bounds. 
The money powers of the country — General IVIotors, 
General Electric, and others — are investing billions. 

Millions of machines are being sold to homes, theaters, fac- 
tories, stores, etc. Thousands of jobs are open in production, 
installation, service and sales which ordinary mechanics can't 
fill without special training in electric refrigeration. 

EASY TO LEARN AT HOME 

Learning electric refrigeration is now amazingly simple thru 
a new easy home training endorsed by authorities Highly 
praised by Servel, Kelvinator, and other 
leading refrigerator manufacturers. GET 
FREE BOOK. See how easy you can be- 
come a highly paid refrigeration expert. 
Mail coupon to Utilities Engineering Insti- 
tute. 3120 N. Clark St., Dept. 110, Chicago. 
The only exclusive electric refrifieration 
school in America. 




Utilities Engineerinii Institute, ih n P E" ■ 

3120 North Claric St.. Dept. 110, Chicago, 111. f K t ■ 

Without obligation, send me tree Information book. 

Name 



Address. 
City 



.State. 
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Men Who Work With Their Hands 
Make thfi Best DRAFTSMEN 



We have placed 
machinists, car- 
penters, masons, 
plumbers, rail- 
road men, farm- 
ers, office clerks 
and even labor- 
ers in fine Draft- 
ing jobs under 
this plan. Mail 
coupon for de- 
tails of our re- 
markable offer. 



and we'll back them with this Contract 

of a Drafting Job and Raise 



We are looking for ambitious young fellows with factory, machine-shop, 
building trade or other kind of mechanical experience, to prepare for 
well-paid Drafting positions. 

Such men, we find, are unusually successful as Draftsmen, because 
they know how things are done, and that's a priceless asset to the man 
who draws the plans. For Drafting is more than "mechanical draw- 
ing" — more than reading blue prints. The good Drafting jobs paying 
$50 to $100 a w-eek, give you a chance to cash in on your entire 
past mechanical experience. Get in touch with me and I'll tell 
you how. 

Fine Jobs — Big Salaries 
Wonderful Opportunities! 

Drafting reaches out into Electrical, 
Structural, Manufacturing, Building, 
Automotive and every other branch 
of industry. The work is fascinating, varied, 
original. Draftsmen are a fine bunch of fel- 
lows, well-paid, and they get the first call on 
promotions. Go into Drafting, and your 
future is secure, whether times are good 
or bad. 

Easy to Learn in Spare 
Time at Home! 

You need no "artistic talent," no high school 
diploma, no money in the bank to become a 
successful Draftsman. The way is easier 
than you think. Mail the coupon, and I'll 
tell you how quickly and easily you can learn 
Drafting by our remarkable Drafting Room 
Practice method. And how we can help you 
get a job and a raise, or money refunded. At 
a cost you can afford, on terms as low as 20 
cents a day. 




All manufarturinK lines — euch ma 
the Electrical, Automotive, and 
Mechanical indufltries. df-pond ,on 
the Draftsman for the plans which 
keep tli« whcf^ls turning and the 
worKmpn busy. Tlie tiny watch on a 
cirl's wrint and giant mnrhinery and 
evcrythin-r between must be built 
on paper before thuy can be fabri- 
cated of sterl and iron. 




Billions of dollars woKh of sky- 
serHpers, hotels, factories. homcB, 
apartments, bridges aDd public 
buitdinice arc built each year. And 
not a stick or a stone ran be placed 
in position imtil the Draftsman has 
calculated and dCKt icncd it. Thou- 
sands of fine popitions are open to- 
day for Draftsmen in buildinK con- 
struction and atructurat steel lines. 



Dept. D-774, Drexel Ave. & 58th St, Chicago 
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We will make this 
Contract with you : 

If you are now earning 
less than S40 a week, 
we will prepare you to 
fill a drafting position 
paying 50% more, help 
you get it or refund 
every cent of your 
monej-. 

R. T. Miller, Jr., 
Pres. ''Signature'* 




Training Without Risk! 

A two million dollar institution is 
prepared to get you ready for one 
of these fine Drafting jobs, help 
you get it and raise your pay, or 
the small amount charged will be 
refunded. Get a copy of this 
agreement — the most remarkable 
in the history of home-training. 
Mail the coupon and we'll tell you 
how you can take advantage of 
this life-time opportunity. 

3 Drafting Lessons 
Actually FREE 
to prove you can 
get ready— Quick ! 

Coupon also brings 3 of the first 
lessons, to show you how simple 
we have made the learning of 
drafting. Send for them and do 
them. Then you will know that a 
career in Drafting is now within 
your reach. 



O. C. Miller, Director 

Extension Work 

The American School 

Department D-774 

Drexel Ave. & 58th St., Chicago 

Please send at once without cost or 
obligation : 

3 Drafting Lessons 

Contract of Training. Job Sen'Ice and 
a Raise 

Facts about the Opportunities In 
Drafting 



Xame 

Address 

Age Occrpatlon. 
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Amazing New 
Gan Opening 

Works Like 




THINK of it! You just put the can in this amazing 
little machine! Turn the crank! And in five seconds — 
actually before you realize it — the trick is done! It's 
all automatic. Anyone can do it. Yet it's so astonishing 
that men and women everywhere can hardly believe their own 
eyes till they get it in their hands and try it. Actual tests 
show that four out of five people are then so enthusiastic 
that they insist on buying instantly. No wonder agents are 
making such surprising sums . . . $200, $300, sometimes 
even $400 in a single week has been reported just introducing 
this new magic-maker. Even spare time workers write of 
earning as much as $20 and $25 in the space of a single hour. 

NEW-REVOLUTIONARY-AMAZING 

This queer new device does not look anything at all like 
the old-style can opener. And it is utterly different. As dif- 
ferent as night from day. This invention is indeed far, far 
more than a mere can opener. It is a unique, simplified can 
opening machine that comes as close to deserving the name 
revolutionary as any invention of the last 25 years. 

And now for 




Dickinson 



Wood 



Graf 



Neithbors 



4 MEN 

$1,365 



IN 
A 



MAKE 
WEEK 



Can a record like this be classed as "fool 
luck"? There must be some basic reason for 
the overwhelming success of Speedo when 
four average salesmen like Dickinson, Wood, 
Graff and Neighbors can clear such amazing 
profits I Think I Here arc four men, located 
in Ohio, Wyoming, New York, and Indiana. 
One is what you'd call an "old timer." One 
is a youngster. But get this: the man who 
had the least experience of the lot made ex- 
actly $348 in a single week, a short time ago. 
That same week the combined profits of the 
three others amounted to $1017. That makes 
a total of $1365 for the four — or an average 
income of exactly $341.25 per week per mani 
Think that over, you fellows to whom $100 a 
week looks like big money I It's small change 
with a proposition like S{>eedo. 



A Mere Twist of the 
Wrist Opens Round, 
Square or Oval Cans 
In Five Seconds 
— Automatically! 



the details! This 
uncanny little 
machine doesn't 
just cut a ragged 
hole around the 
rim of the can. 

It lifts the entire lid completely out, clean as a whistle! 
Leaves the inside of the rim absolutely slick and smooth. 
You actually can drink out of the can without danger of 
cutting your lips! 

Faster than you can read this print this great in- 
vention does four big things: 1 — Holds the can like a vise 
(you don't have to touch the can while it is being opened). 

2 — Cuts the entire top out (not off, juices can't spill). 

3 — Flips up the lid so you can grab it. 4 — Hands you 
back the can without any jagged edges to snag your 
fingers, and without muss, mess or fuss. Yes! You just 
put any shape can, roimd, square or oval in the machine, 
turn the handle, and almost instantly the job is done! 
Can you imagine anything so simple and yet so truly 
startling? 

A Million Dollar Selling Opportunity 

To any man with plain common sense there must be 
little need to point out that women everywhere hate the 



A GREAT 20-YEAR OLD COMPANY 

This proposition is backed by an old, well-known responsible 
company — this is your additional guarantee of fair-square 
dealings at all times. 



Copyrighted material 
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Kind of 
Machine 

Magic! 



old-style can opener. And no wonder! Every day 
fingers are cut and torn — often followed by infec- 
tions and sometimes blood poisoning that results in 
expensive doctor bills. Meanwhile food is spilled, 
time is wasted. Yet every day millions of women 
have to go through the same old laborious hacking 
and stabbing with the old-fashioned can opener. 
If you wonder what most men think about it, ask 
any one of them how he feels when wife or mother calls him 
out to the kitchen and says, "There's a can over there by the 
sink, Bill, that I wish you would open — I can't seem to 

manage it." Men have just 
as tough a time as women with 
the old-style can ojjener, al- 
though they sometimes hate 
to admit it. But that's just 
why they all buy this new in- 
vention so quick. In fact this 
wonderful machine is already 
proved to be an amazing seller 
everywhere to both men and 
women. This naturally opens 
up unequalled selling oppor- 
tunities and explains why this 
>. _ ■ J n=w invention is already on 

No Jagged Edges 

Speedo cuts the top out 
smooth, slick and ab- 
solutely clean. Ends for- 
ever the danger of infec- 
tion from fingers cut on 
jagged tin edges. Ban- 
ishes waste and bother. 
Yes, Speedo truly is 
Revolutionary. 






Food Pours Out 

No more scraping or 

spooning food out of the 
can when you use Speedo. 
There is no ragged rim 
left to catch food. No fuss 
or muss. Even food 
frozen in the can pours 
right out. 



Are Double Profits 
Now Possible Overnight? 

Am.izinK as it may sound Speedo can opener now 
has a twin Invention. A startling new method of 
shari)enlng everythinR ased around the home-^ 
knives, took, even .sci.s.sor8. It works with the can 
opener— sells with It— frtves you $1.50 to .S2.00 proUt 
In every home. The coupon brings full details. 




Banish This Danger and 
Maiie $6 to $16 Any Hour 

its way to setting an all-time record as a quick, steady, 
easy money-maker. Yet what more could you expect 
when you just consider all the facts? 

FREE TRIAL-ACT QUICKLY 

This invention has been approved by Good House- 
keeping Institute and many other famous experts. It ' 
is beautiful as a piece of fine cutlery. Also covered by a 
written guarantee of 5 years perfect service. Recent 
experience has convinced the manufacturer that no one 
can resist this invention when they actually see and use 
it. So he now offered it on an absolutely Free Trial to 
anyone interested in making more money. Exclusive 
territories and complete sales training are offered. You 
also get door-oi>ener ideas, quantity plans, club selling 
plans, a remarkable profit sharing plan that triples in- 
come, selling literature, in fact everything. Only a bare 
outline of the unusual money-making features can 
be given here. The time to find out about these things 
is now. Every day you put off making this absolutely 
Free Test you are losing money. Other live wires are 
reading this meaaase also. Tomorrow, even, you may 
be too late. Make sure by simply mailing the couix>n 
without obligation right now. 

CENTRAL STATES MFG. CO. 

DepL M-702, 4500 Mary Ave., SL Louis, Mo. 



I 

■ Central States Mfg. Co., Dept. M-702. 
4500 Mary Ave., St. Louis, Mo. 
I Send me your Free Test Offer and I will agree 

I to devote one hour of my time to making my own 
test of Speedo profits. 

I Name 

I Address 

I Town State 

— - — — — — - n^i-i — - 



aterial 
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I Will Teach You 
the Secrets of 

HYPNOTISM 

— or no cost 



I'll show you in a few hours how to use the strange, 
mysterious power of hypnotism to help you to mas- 
ter every situation, or the S-Days' Trail is FREE! 

THERE l3 nothing uncanny, weird or malign about the amazing 
iwwerof hypnotism! Everyone has concealed in his or her make- 
up the garm of this mysterious power. Ail you need to do is to traju 
U properly. Then, when this mighty power Is released. It will help 
you to overcome obstacles, and to gain popularity, success, big 
money. . 

When you have this marvelous power at your command, you can 
work wonders. You can strengthen your own will-power; develop 
a magnetic personality; banish fear and 
worry : improve your memory ; over- 
come bad habits: realize ambitions; In- 
crease your earnings. If you have an 
average active and intelligent mind, you 
should easily learn the secrets of Hyp- 
notism. . , 
All U now revealed in a wonderful 
book. Practical I.«8sons in Hypnotism, 
by L. W. de Laurence, a world famous 
hypnotist. In simple, eaay-to-under- 
stand language, de Laurence explains 
the theot-y and practice of Hypnotism 
— how to master this power, how to 

■elect your mibifrlB. how to livpnotiie your dubjcot, 
how to hypnotixe by telephone, mesmeriBm vti. 
hypnotism, mftitnetic healing, various methods of 
hypnutiEinc, how to wake up the subject, how to 
make money out of hypnotism, and scores of other 
secrets. Prepared especially for self-instruction 



Mysteries of 
iyrpnotism 
ReTealetf 

— How to hypnotiBO at a 
tlance. 

—How to gain confidence. 

— How to wake a subject. 
— How to hypnotite by 

telephone. 
— How sickness ia cured by 

hypnotism. 
— How Burceons use hyp- 
notism in operationa. 

— How to cure bad habits. 
— How to induce hypnoaia. 

— How to use thought 
transference or telepathy. 

— Duration of Hypnotic 
Sleep. 

— Susceptible aubjects. 

— Methods of Fascination. 
— How to give an enter- 
tainment. 



This cotirne ehcMild eive you new power, confidence, 
and a more dominating personality. 

Try S Days Free 
Send No Money 

Thousands of people have learned the secrets of 
Hypnotism from de Laurenfe. So confident are wo 
that his Kreut book will leach you the aniaxinx 
■rience of flypnotism, that we will send you a copy 
without one cent in advance. Himply clip and mail 
the coupon. When the package arrives, pay the 
postman only $2.50, plus the delivery charces. 
Inspect this revealing volume. Test the powers of 
bypnotiam for five days. Then if you are not de- 
lighted, return the book and your money will be 
refunded immediately. Mail the coupon now as 
we have but a limited edition at this low price. 
Franklin Publishing Company. 800 North Clark 
Street. Dept. M-70, Chicago, 111. 



Franklin PublishinfS Company, 
800 N. Clark St., Dept. M-70, 
Chicaito. 111. 

Please send me your amazing course. I'ractlcal Ix'.ssons In 
HypnotLsm, by L. W. de Laurence. When tlie book arrives, I'll 
pay the po.stman only $2.50 plus delivery charges. If I'm not 
satl.sllod after 5 days' trial, I may return the book and you arc 
to refund my money. 




■ Name. 



S Street A No. 



■ City State 

S It you may be out when postman calls, send S2.50 with 

■ coupon and we'll pay the postage. Customers outside of U. S. 
« must send cash with order. 



Learn Aviation! 

WE iTEACH YOU BY PRACTICAL INSTRUCTION 

Our School Registered, Ail Instructor* and Airplanes 
Licensed by U. S. Government 

There is money for you in Aviation, if — you get thorough 
training NOW! Our courses will give you this traming — 
they are taught under the direction of U. S. Licensed Transport 
Pilots and Mechanics, and cover everything about planes, 
motors, their maintenance and construction. Everything a 
pilot or mechanic mu.st know to .secure a good paying position. 
Our equipment Ls new and of modern design, subject to daily 
U. S. Gov't Inspection. 

TRAINED MEN ARE NEEDED 

Our courses have been laid 
out with a single object in 
view — to give thorough train- 
ing in all branches of aviation 
— training which will qualify 
the student to secure a good 
paying position immediately 
upon completion of his course. 
Commercial aviation needs 
men and there is an ever In- 
creasing demand ONLY for 
those who have been properly 
trained — Von Hoffmann gives 
you this training. 

THOROUGH INSTRUCTION at LOW COST 

We teach you by actual flying and practical instruction; 
no long course needed. We guarantee sufflcient hours In the 
air to make each student master of his ship: pilot it safely 
and efficiently without assistance. No student bond required. 
Our ground course gives thorough Instruction in ground work 
and will qualify you for any ground position or you can take 
the course combining ground iastructlon and flying which 
will qualify you for a private, industrial or limited commercial 
pilot's license. The cost Ls low considering dally flying and 
thoroughness of theoretical and ground instruction on latest 
modern type planes, Wright Whirlwind and other standard 
motors. Our big new book "AVIATION and YOU" tells 
all the facts — it is FREE. Write for It at once! 

VON HOFFMANN AIRCRAFT SCHOOL 

111 Lambert — St. Louis Flyins Field. ANCLUIM. IMO. 





Lincoln got his education chiefly by 
home-study. So can YOU. 

HIGH SCHOOL 

EDUCATIONh^X,^ 



FascinatingQuestionand Answer 
method. Used in HiKh Schools. Certificate awarded. 
Write for FREE BOOKLET. "New Way to Get a 
High School Education at Home." HIGH SCHOOL 
HOME-STUDY BUREAU. Dept. X-2.M0, 31 Union Sq, New York 

BART'S NEW CHALK TALK BOOK 

"Their Best Stunts" from 25 chalk experienced talk artists. 
$1.25 prepaid, 5-day trial. Also catalog "A", Art Supplies, or 
"S", Show Card Supplies. 

BART SUPPLIES, SIX Eustis BIdg., IWinneapoiH, IWInn. 

A simple way to reduce 
your electric bill 25%, or 
to get 25-90 % more light for the same money In your Store. Factory, 
OfiBce. and Home without any extra expense. The book explaining 
this new improvement will be sent you upon receipt of $1.00. 

S. GLASKO 740 Belden Ave., Chicago, III. 



25% MORE LIGHT 



BE AN OFFICER 

^mwi the U. S. Coast Guard 
$1700 Up to $7,500 Yearly 

\ il ' S780 yearly »t the U. S. Academy while training. You 
\ rank Rnsi^ to Captain in pervice. Age requirementa 
■ "'rite Dept. PM for information. 

^^^■B^ COAST GUARD PREPARATORY SCHOOL 
4Mi^^K^ \ 4000 Ga. Av*., N. W. Washington. D. C. 




f f\fW t The rare, valuable secret book 
L IJ L L 1 which has astounded the world. 
1 lirr 1 Reveals the secrets of hypno- 
■ ■ • " » I tlsm, telepathy, personal mag- 
netism, mesmerism, clairvoyance, mind reading, 
etc. This book — called the wonder of the 20th 
Century — worth $3 but sent Fra* to you if you 
order our remarkable course in Practical Hypno- 
tLsm — teaches you how to control others — make 

evprybody obey your every wish and deaire — conquer bad 
habita. rncmies, win BUcceati in life and Lova, obtain power, 
wealth, social position. Explains the createst force in the bi»- 


w 



toryofman. The moit perfect, completi. and easily learned system, 
on arriyal, including the Uypaotic Eye,** greatest aid to beginners. 



Pay only S2.45 



EDUCATOR PRESS. 



19 Park R»w. Naw York, Dapt. H-24 
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Are Yon Kidding 
liburself Out of 

^100 A YEAR? 




FORD 



H. H. Cummings, Electric and 
Radio Engineer, California: "I have 
used one on my 1922 Ford, which I 
have driven over 50,000 miles myself. 
I am getting 30 miles on a gallon of 
gas, where before I got only 12 to 14 
miles on a gallon." 




CHEVROLET 

Mr. M. E. Miller, Kansas City, 
Mo., writes: "You people claim a 
saving of 25 to 50% of gasoline. I 
have subjected the Vaporizer to a 
severe and thorough test. After in- 
stalling one on a Chevrolet, I found 
I was obtaining 43.8 miles to a gallon, 
whereas formerly, I had been getting 
only 19.5. That is not a saving of 
25 to 50%, but 124%, so you see that 
the actual test surpasses your claim." 




BUICK 

E. Henderson, Auburn, Washing- 
ton, writes: "I put one of your vapor- 
izers on my friend's Buick. We 
tested it out by running seventy-five 
miles without the vaporizer. The 
best the car could make was 15 miles 
to the gallon. With the vaporizer, 
we make a little better than 31 
miles to the gallon." 



By Refusing to Save Gasoline 
This Easy Way! 



MANY car owners today- 
report that they are saving 
gasoline at the rate of $100 a 
year. You'll agree that $100 
is worth while saving on your 
car this year. This is your 
opportunity to save it. You 
may save less — you may save 
more. I'll let you test my amaz- 
ing gas device on 
your car at my risk. 
Read the remark- 
able facts revealed 
below. Then mail 
coupon for com- 
plete description. 
Also learn how you 
can own a sample 
free of cost. 

Over three 
million car owners 
have now installed 
this remarkable 
little device after 
this free test offer. 
No matter what make of car you 
drive, I guarantee uncondition- 
ally that it will save you gaso- 
line or you don't pay a penny. 

Note the records listed on this 
page. These are but a few of 
thousands of reports from car 
owners all over the world, driv- 
ing every make of car, under 
every conceivable driving con- 
dition. Forty-three miles per gallon 
from a Chevrolet, says F.'.S. Carroll. 
Forty miles on one gallon, says J. T. 
Jackson. Forty miles a gallon in a 
Dodge from Brownville, Texas, to 
Tampico, Mexico, says T. L. Brown. 

What It Is 

Fifteen years ago my father created 
what is now internationally famous as 
the Stransky Vaporizer. Since then 
it has been perfected to a remarkable 
point of efficiency. It is based on 
facts about potential gasoline p>ower 
that few car owners know about. For 
example, official tests made by auto- 
motive authorities indicate that the 
average car owner wastes at least two 
or three gallons of gasoline for every 
ten he buys. This is because in most 
cases the driver does not have auto- 



AGENTS 



F. Fuller made 
in five days. 



G. 

$114 - 

Foster made $357 in 
two weeks. Eberlein 
sold 23 vaporizers in 35 
minutes. Our offer 
gives demonstrators 
one vaporizer free. 
Wonderful spare time 
money-making plan. 
No experience required 
— I show you easy 
plan. Mail coupon be- 
low quickly! 



matic control over the mixture of 
gasoline and air. 

How It Works 

The Stransky Vaporizer is no bigger 
than a dollar coin — nor more ex- 
pensive than a good wrench — no more 
trouble to attach than a fan belt. 
Anyone can install it on the intake 
manifold of any car in five minutes. 
Its principle is to assist the vaporiza- 
tion of the gasoline, thus creating a 
sharper explosion of 
power. Starting is not 
interfered with as the 
device shuts itself off 
automatically when the 
motor is idle. 



Make This 
Free Test 



Test the Stransky 
Vaporizer on your car 
— and expect results 
that will amaze you. 
See if you do not get 
exactly what many car 
owners have reported 
. . . doubled gas mile- 
age, flashing pickup 

and power, no more carbon trouble, 
sluggish motor or fouled spark plugs. 
These results are guaranteed or the 
test costs you nothing. 

H. C. Cummings mailed the couix>n 
below. Since then he reports savings 
in gasoline of approximately $385.00 
cash value. Mail it now, and get full 
description and amazing trial offer 
which is even more remarkable than 
we can tell you here. There is no 

obtiBation whatsoever. 

J. A.Stransky Mf g.Company 

M-IO Stransky Block 
PUKWANA, S. D. 

TEAR OUT AND MAIL 



J. \. Stransky Mfft. Ck>., 
M-iO .Stran.sk.v Block, 
Pukwana, .S. D. 

Without obligation to mp. send full j 
description of .Stransky Vaiiorlzer, ! 
details of free t<^t offer, and free j 
sample proposition. 



Name. 



Address. 



Clly .State 

I I Check here for moucy-makins 
l)l.in for representatives. 



Cri iterial 



90 



POPULAR MECHAinCS ADVERTISING SECTION 




SpendingMoney 

How'd you like to have a pocketful of spendlne money all 
the time — $5 or SIO or even $15 every week — all your own — 
and a lot of real fun at the same tlmel It would be great, 
wouldn't It? Well, you can have It! Hundreds of boys still 
In school are getting It! And they're no different from you 
except that they are "Cooke" Trained — they know how to 
do little electrlral lobs in their 8parp time. nft«r school 
hours, for which they get real money. I showed them how. 
And I'll show you. too. just as easily! 

I Will Train You at Home 

With my easily learned, fascinating Electrical Course, 
I'll train you at home like I've trained hundreds of other 
boys who are now successful men with jobs paying $70 to 
$200 a week! It's all done after school hours, without in- 
terfering with your school work or with your regular job 
if you're working. And it's more like play than study. 
But It's practical. It's sound. It's up-to-the-minute. 

It fiU you tnorouffhly to land a BiK-Pay job when achool days are over. 
And it paya for itaell aa you learn and civca you plenty apendinc money 
beaidea. through the fparo-tinie work 1 tell you how to set, Ikow to do and 
what to charie for. 

Tools — Apparatus and Radio Course- 
Given Witliout Extra Charge 



You'll ne«d toola to do 
outfita of instruments 
layout thai you can do 



Maksft $200 
m Month 

"Dear Mr. 
Oxike: When I 
began with you I 
wan a Hophomore 
in Hieh Schoftl. 
Was making $40 
a month ae gro- 
rery clerk. Now 
1 am a 9200 a 
month electri- 
cian. Not M bad 
for a 17 year old 
boy, chT"^' 
Oliver P. Cooper 
1131 Middle 8t. 
Ab bland. Pa. 



Electrical work with, no I give them to you — six bit 
and apparatus, and a real electric motor — a dandy 
any kmd o( iipare-time work with — and it'e all yourt 
for "keeps." And not only that, but I also give you 
a brand new Course in Radiol All without extra 
eoatt 

Mail Coupon Now ! 

You want lots of Btwndmg money! You want a 
Big-Pay job when you're through school! Sure, you 
do I Thicn don't wait a 
minut« — don't henitate a 
aeeond — act rght this in- 
stant to get into this Big- 
Pay firid where you can 
maxe $3 or S3 or mora 
soare-time qioney ever^ 
day while learning. Mail 
coupon at once and IH 
aend you my big 72-pace 
book and a sample lessoD: 
too— AU FREE. See for 
yourwlf how easy it is. Fill 
in and mail coupon this 
minute 1 



6BiG 

>9i/ORKING 

OUTFITS 



NO EXTRA 
CHAROE J 



use f/tis FREE BOOK COUPON 



L. L. COOKE, Chief Instruction Engineer. 
L. L. COOKE School of Electricity, 
Dept. 017, 2150 Lawrence Ave., Chicago, III. 
Send me your big Electrical Book, Sample IjCssoo and par- 
ticulars about your Electrical Course and extra Radio 
Course. This does not obligate me in any way. 



Name. 



Address 

(This Coupon only for boys 15 years old or more) 




Ifewll^toMake 
SHOWCAUDS 



Here is a new, quick, easy way to make attractive 
window display signs and show cards. You can 
create striking, colorful cards for your own store, 
or the store where you work, or you can make 
money taking orders from merchants in your 
community. No drawing ability necessary, be- 
cause by this new plan you use designs from JDen- 

nison's Decorated Crepe Paper. Send at once for complete 
directions, including 24 reproductions of actual cards you 
can copy. Just send a letter or postal and say "Send me 
FREE your new way to make show cards." 

Dennison's Window Display Studio 

Dept.l20-X FRAMINCSHAM, MASS. 



mmMW Book 



Write today for FREE 12S-paKe book. '"STHK LAW-mAtMCD MAN."* 
which ihowa how to leam law in siAre time through the Blacketone home-etudy 
course prepaivd by 80 prominent legal authoritioa. including law school dcanB, 
lawyera, and U- S. Supreme Court iuaticca. C-onibinalion t<*xt and cas*" method 
of instruction ufw-d. All mftterial nocfuwiry furnisbcd with the course!, including 
elaborate 25-volume law library, which ia delivered immediately upon enroll- 
ment. Many atKccMful attorticyk among our graduates. LL. B. 
degree conferred* Moderate tuilioQi low monthly terms. Mooey^Back 
Acreement. 

Wriim for frM book today 

BLACKSTONE INSTITUTE, 



307 N. Michigan Ave. 
Dept. £7 Chicago 




FREE BOOK OH MIND TRAINING 

An instructive book which explains an amazing system of mind 

training already used by more than 650,000 people. 

Let us send you a free copy of "Sclentlflc Mind Training." It will 

show yoii liow and why Pi'imnnlHtn is the onlj/ HyHtcm of tpnchliiK tor 
dcvelnplnB all the mental powers at the same time. Endorsed by 
such dlstinKuished men as JudKe Ben B. IJndscy. Sir Harry Lauder. 
Jerome K. Jerome, Prince Charles of Sweden and hundreds of others. 
Write TODAY to 

THE PELMAN INSTITUTE OF AMERICA 

71 WEST 4Sth STREET DEPT. 610 N. Y. C. 

A Week Is Earned 
By Cartoonists 
Today 

DO YOU LIKE TO DRAW ? 
Billy Hon's Famous Cartoon Book 
Will Teach You 

A short road to success for the beginner, as well 
as the advanced arc student, A simple, complete 
and up-to-date course In cartooning, consisting 
of 30 les,son,s and over 300 drawings by Billy Hon, 
the celcbnited newspaper cartoonist. Sent for 
— Sl.OO postpaid: outside of U. S., $1.2.5. 

Biny Hon'f C«rt»on Studio*, 210-A Wert 14th St, Lot Angeles, C«L 




$100 to $500 



KNOTTING AND SPLICINC 

A new book for every man who ever uses ropes, "Knotting and Splic- 
ing" tells how to tie and splice all kinds of knots — from simple and 
useful to more fancy and Intricate. Illustrated with 208 Engravings 
•nd nioerams. Your money refunded if after examination yoa find that it is not 
what you want. Price 75c. Write for Free Cataiog. OAVID McKAV CO.. 
604 «e. WMhiiisteil »qa»r«. P«pt.aiO. Phll«<teiphl«. Pa. 

LeamTurcmtt 

t mail, evenioocB at home^ to Renew, Repair and 
all kinds of for ^rarments. Learn glaziner* ironinff 

and storapre. BiR demand, big need for your serv- 
ice in every neighborhood. $3 an hour In your 
spare time or a real business now and a fur shop lat«r. 
We teach you secret proccases. Karnin^ start in ^Odaya, 
Uncrowded field for men and women. FREE BOOK— 'fitexn 
DOW for free book fflvins details. So obligation. 

Northwesteni Fur Co-^^J^a-Map- 




A PRACTICAL COURSE IN 

MECHANICAL DRAWING 

By WM. F. WILLARD 

An ideal book for home study. Each exercise is clinched 
in the mind of the student by practical application to 
every day practice. 160 Pages. 157 Drawings. Cloth. 
Price $1.00 Postpaid 

POPULAR MECHANICS PRESS '"^ImSSS?*'- 
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^ to make O'-'an hour 
^ in YourSpare Time 

#inR4DIO 



EARNED $500 
SPARE TIME 
WITH RADIO 

Coplay, Pa., June 4 — (RA) — During 
the few months that Frank J. Deutsch 
has been a member of the Radio 
Association of America, he has made 
over $500 out of Radio in his spare 
time. 

"Four sup)er- heterodyne sets of my 
own construction brought me a profit of 
$60.00 each, and the other profit was 
from sales of supplies purchased 
through the Wholesale Department of 
the Association," he said. "The 
Association certainly has a great plan 
for ambitious men." 

In a neighboring state, Werner Eich- 
ler, Rochester, N. Y., another member 
of the Association, has been making $50 
a week during his spare time. 

They are only two of the hundreds of 
Radio Association members who are 
making money out of Radio in their 
spare time. 



Becomes Radio 
Engineer in 

One Year 

Toronto, Canada, May 20— (RA)— 
One of the newly admitted associate 
members of the Institute of Radio En- 
gineers is Claude DeGrave, a member 
of the engineering staff of the DeForest 
Company of this city. "I knew nothing 
about Radio and started from the 
ground up," Mr. DeGrave stated, 
"when I enrolled a year ago in the 
Radio Association. Its easy lessons and 
superb training made it possible for me 
to become a Radio Expert in less than 
a year's time. My income is now about 
225% more than at the time I joined 
the Association." 

The Institute of Radio Engjineers is a 
very exclusive organization, and its 
membership requirements are very 
rigid, so that Mr. DeGrave has reason 
to be proud of his election. 



Clerk Doubles 
Income in 
Six Months 

Through Radio 

Chicago, 111., May 9 — Even though 
his membership in the Radio Associa- 
tion has resulted in W. E. Thon secur- 
ing the managership of a Radio Depart- 
ment in a large Chicago store, his 
ambition was not satisfied. Six months 
later, he started his own store. 

"The Radio Association has an ex- 
cellent plan for the man who wants to 
get out of the rut and succeed," says 
this man who quickly rose from clerk- 
dom to the proprietorship of a profitable 
radio store. 'I attribute my success 
entirely to the Radio Association of 
America. Six months after I had en- 
rolled, I had doubled my income 
through its help." 




MODERNIZE OLD SETS 
VITH ONE DIAL CONTROl 




RADlCtFYatL^Sl^ 



EACH of these plans, develop)ed by the 
Radio Association of America, is a big 
money-maker. Set owners everywhere 
want to get rid of static, to have their sets operate 
from the electric light socket, the tone improved, 
and the volume increased, and transformed into 
single-dial controls. Phonograph owners want 
their machines electrified and radiofied. If you 
learn to render these services, you can easily 
make $3.00 an hour for your spare time, to say 
nothing of the money you can make installing, 
servicing, repairing, building radio sets, and sell- 
ing supplies. 

Over $600,000,000 is being spent yearly for 
sets, supplies, service. You can get your share 
of this business and, at the same time, fit your- 
self for the big-pay opportunities in Radio by 
joining the Association. 

Join the 

Radio Association 
of America 

A membership in the Association offers you 
the easiest way into Radio. It will enable you to 
earn $3.00 an hour upwards in your spare time — 
train you to install, repair, and build all kinds of 
sets — start you in business without capital or 
finance an invention — train you for the $3,000 to 
$10,000 big-pay radio pKJsitions — help secure a 
better ix)sition at bigger pay for you. A member- 
ship need not cost you a cent! 

The Association will give you"a comprehensive, 
practical, and theoretical training and the benefit 
of our Employment Service. You earn while you 
learn. Our cooperative plan will make it possible 
for you to establish a radio store. You have the 
privilege of buying radio supplies at wholesale 
from tfie very first. 

ACT NOW— If you wish 

No-Cost Membership Plan 

To a limited number of ambitious men. we will 
give Special Membershijjs that may not — need 
not — cost you a cent. To secure one. write today. 
We will send you details and also our book. 
"Your Opportunity in the Radio Industry." It 
will open your eyes to the money-making pos- 
sibilities of Radio. 

Mail This Coupon NOW 

RADIO ASSOCIATION OF AMERICA ~J 
Dept. PM-10, 4513 Ravenswood Ave. I 
Chicago, III. ! 

Gentlemen: Please send me by return mail full ' 

details of your Special Memtiiership Plan, and I 

also copy of your book, "Your Opportunity in I 

the Radio Industry." | 

Name | 

Address | 

City Stale ■ j 
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His Salary 
Was Raised 

while others were reduced 

"Up to the time I enrolled for a course with the 
International Correspondence Schools, I had only 
a grade-school education. Since enrolling, I have 
advanced to a much better position. Where my 
■alary is nearly four times as much as I was 
making previously. I would not be able to hold 
my present position had I not taken your Course. 
Recently I received a nice increase in salau-y, 
while other men were being reduced." 

Read that last sentence again — "Recently I received a nice 
increase in salary, while other men were being reduced." 

There could be no better proof of the value of an I. C. S. 
course than that. It shows that the trained man is given 
preference over all others and ijaid more money, even in 
slack times, if his work deserves it. It shows that there are 
alrqys bigger, better jobs open for men who have the fore- 
sight to prepare for them in spare time. 

Why don't you study and get ready too? We'll be glad to 
help you if you will only make the start. 

Choose the work you like best in the coupon below; then 
mark and mail it to the I. C. S. today. This doesn't obli- 
gate you in the least, but it will bring you information that 
will start you on a successful career. This is your opportunity. 

Mail the Coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"7'he Universal University" 
Box S563-F, Scranton, Penna. 
Without cost or obllRatlon, please send me a copy of your book- 
let. "Who Wins and Why," and full particulars about the subject 
before which I have marked X in the list below: 

BUSINESS TRAINING COURSES 

□ Business Management D Salesmanship 
H Industrial Manafier.-.cnt □Advertising 

□ Personni l Slanagemeut □ Business Correspondence 

□ Traffic Management □ Show Card anil Sign Lettering 

□ Accounting and C. P. A. □ Stenography and Typing 



English □ Civil Service 
U Hallway Mail Clerk 

BCrmmon School Subjects 
nigh School Subjects 
DlUustrating □ Cartooning 

TECHNICAL AND INDUSTRIAL COURSES 

^Electrical Encineering 
J Electric Lighting 



Coaching 

BCost Accounting 
Bookkeeping 

□ Secretarial Work 

□ Spanish □ French 



□ Mechanical Engineer 
n Mechanical Draftsman 

□ Machine Shop rraclico 

□ Railroad Positions 

□ Gas Engine Operating 

B Civil Engineer □ Mlnine 
Surveying and Mapping 

□ Plumbing and Heatlns 

□ Steam Englneerinii 



B Architect 
Architects' Blueprints 

□ Contractor and Builder 

□ Architectural Draftsman 

□ Concrete Builder 

□ Structural Engineer 

□ Chemistry □ Pharmacy 

□ Automobile Work 

□ Airplane Engines 

□ Agriculture □ Navigation 
3 Mathematics □ Radio 



Name 

Street Address.. 



City State., 



Occupation 

Persons residing in Canada should send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal, Canada 




"LXERE'S your chance to score the 
touchdown of your life. We 
need a boy in your neighborhood to 
deliver, to regular customers, three 
of the best known magazines. It 
takes only a small part of your spare 
time and you earn money and such 
dandy prizes as football and basket- 
ball equipment. Score at once by 
sending your name and address on 
the coupon below. 




"tVV* Aftc\*' „r- 
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Scientisfs Amazing Discoveiy 

Makes Old Cars 
Look Like New: 

In 60 Minutes! 

NAVON Restores Color and Finish in the Magic 
of a Single Hour — Easy as A-B-C! Gives Mirror- 
Like Lustre That Can't Come Off! Marvelous 
Money Maker — $15 to $25 a Day! Send for Special 
No-Risk Trial Offer. See Coupon Below! 

Make '150 -*500 wee.! 

HERE'S a chance to make the quickest money you ever 
heard of! Tie up right now with NAVON, the astonish- 
ing liquid discovery that has taken 
the whole motor world by storm ! 

Already scores of demonstrators, 
agents, salesmen and service station 
operators are reporting as- 
tonishing earnings. Porter of 
Wisconsin took in S98 in one 
day! Geiss of Illinois made 
$698 his first six weeks! Hun- 
dreds of others are making up 
to $5 and $10 an hour in spare 
time alone — while the side Hne 
workers are reporting earnirigs 
up to $100 and $200 a month! 

Just imagine a liquid so mar- 
velous that it instantly restores 
showroom color and lustre 
without rubbing or hard work of any 

kind! NAVON is a harmless fluid that flows 
right on over your old paint — duco or enamel 
— like water from a sponge. You can do it 
right in your own garage without the slightest 
difficulty. It is almost as easy as washing — 
and dries smooth as glass without a streak. 

And not only that, NAVON contains no 
injurious substances. Won't hurt metal, 
leather or wood. Not affected by heat or 
cold. Can't check, crack or peel. Retains its 
radiant gloss for months and months — and 
often adds as much as SIOO to S150 to the 
resale value of used cars! 



Get Details and FREE SAMPLE Offer 



Why not be the NAVON representative in 
your locality and get your share of the profits 
that are simply waiting? We give you the 
most liberal proposition you can imagine and 
show you exactly how to start coining money 
from the first day. Send the coupon right 
now for our 14 tested money making plans — 
together with an amazing trial offer of enough 
NAVON to do your own car without one 
penny risk. Mail the coupon today. 




NAVONIZING 
[Cars for People 
—$8,000 A YEAR 

There Is wonderful 
money in operating 
NAVOX service sta- 
tions — from $5,000 to 
*8,000 a year and more. 
You can start right in 
your own garage — or 
rent a vacant one — and 
make as high as S6.5 a 
day. just NAVONIZ- 
ING cars for friends, 
townspeople, etc. Write 
for details how we start 
you out in business for 
yourself. 




Consolidated Specialties Corporation 

Dept. 56-B. 21 W. Urn SL. Chicago. DL 

SEND THIS TODAY! 



Consolidated Specialties Corp. (NAVON 
Division), 

Dept. 56-R, 21 W. Elm St., Chicago, lU. 

Without obligation, send me details of the 14 
NAVON Money Making plans together with no- 
risk trial o£fer of full size sample tree. 



FLOWS ON— STAYS ON— EASY TO APPLY 



Name. 



Address. 



Town State . 
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^Buried Treasure 

Lies within 
your reach 

WILL YOU 
FIND IT? 

^ "The Golden Age 
J of opportunity lies 
J before you, young 
men of America," 

says Irving T. Bush, 

President of the Bush 

Terminal. Airplanes, 

radio, talking movies, ^ 

are only an indication 

— opportunities are 

everywhere. Treasure is 
buried under your feet. 
Do you know how to 

Jm a k e it 
A yours? 
L 




Don't Miss It 



Read what 
EDISON 
says: 

"Irving T. 
Bush Is a 
great asset 
to the United 
States. 1 am 
one of his 
ardent 
admirers." 



There has just been published a book 
by a man who found his treasure 
where others overlooked it — who 

built a mighty business and a national reputa^ 
tion on a waste sand lot. This man is Irxang 
T. Bush. His book, dedicated to the young 
men of America, has one purpose; to help 
you find your opportunity and to make the 
most of it. 



How This Book 
Can Help YOU 

No man worthy of the name can 
read this book without gaining new 
ideas and new vigor for his job. It will make 
you able to see thegolden opportunities where 
others miss them. This book is the key to 
your opportunity. Can you afford to let it 
slip? Thousands of ambitious men have 
found invaluable help in its pages. Don't 
think you are too smart to need it. The more 
brains you have the more you will get out 
of it. Your money back if you are not more 
than delighted. 

MAIL THIS COUPON TODAY 
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THE ALDWYCH PRESS PM 82() 

133 West 41st Street. New York City 

Enclosed please find $2.50 for a copy of WORKING 
WITH THE WORLD or please send C. O. D. 



Name . 



Address . 



Tf you are really out for 
^ SUCCESS 

Learn RADIO 

• — the most fascinating of 
all professions 

Well-paying positions 
in this live industry 
need trained men 

O ADIO offers you good pay from the start — rapid advance- 
ment — glorious adventure. It is a respected profession 
of fascinating brain-work, where your sincere efforts can win 
you Success. Our graduates are earning big money as radio 
designers, as executives with large ratlio organizations, in 
broadcasting work, as skilled mechanics, assemblers, service 
men, and radio dealers. 

We have trained thousands of men to become successful 
radio operators on ships traveling to far corners of the globe — 
to become radio operators in shore stations. And now Oppor- 
tunity is knocking at your door. 

New Course Offered by the 
World's Oldest Radio School 

After years of experience tlie Radio Institute of America 
has evolved a new and revolutionary course in radio. It takes 
you through every phase of radio — right through television, 
photoradiograms, and airplane radio equipment. 

Complete Kit of Quality 
Equipment 

We furnish all the parts — first quality — to make many 
different radio circuits — also the Peerless Signagraph and 
other instruments for code instruction — at no extra cost. 

Radio Institute of America Spon- 
sored by RCA, G-E & Westinghouse 

Conducted by the Radio Corporation of America and enjoying 
the advantages of RCA'a associates. G-E and Westinghouse, the 
Radio Institute of America is ecjuipped to give — and does give — the 
finest radio Instruction obtainable anywhere in the world. 

You can learn at home 



Moreover, you can study at home, when you 
please and as long as you please. Our new cat- 
alog describing the course Is now ready. If you 
want to learn more about ttie profitable and 
fascinating profession of radio, send the 
coupon now for your copy. 



RADIO INSTITUTE OF AMERICA 
Dept. P-10, 

326 Broadway, New York, N. Y. 

Gentlemen: 
Please send me your new catalog. 




Name. 



Address. 



City. 



.State. 
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Medium Size 
Eveready 
LayerbUt No. 485 



Heavy Duty 
Eveready 
LayerbUt No. 486 



cost but little more 




and last much 




Either of these two 

Eveready Layerbilt "B" 
Batteries will cost you 
only a few cents more 
than cylindrical cell 
batteries of the same size, 
but they will last much 
longer. 

One is the famous 
Eveready Layerbilt No. 
486, which is made of flat 
cells instead of cylindrical 
ones. This is the largest of 
the Eveready Layerbilts, 
and lasts longest. It costs 
only 25c more than the 
cylindrical cell Eveready 
of the same size. 

The other is the newer 
Eveready Layerbilt No. 



485. This is the same size 
as the cylindrical cell 
Eveready "B" Battery No. 
772. The flat cells of the 
new No. 485 make it last 
much longer. It is the most 
economical medium size 
Eveready "B" Battery, and 
costs only 20c more than 
the No. 772. 

The flat cells of which 
Eveready Layerbilts are 
made fill all available 
space within the battery 
case, avoiding the useless 
holes between the cells of 
a cylindrical cell battery. 
More materials mean 
longer life. For economy, 
convenience and satisfac- 



tion from "B" batteries, 
buy Eveready Layerbilts. 

NATION AL CARB ON CO., Inc. 

New York i 1 1 ■ HSan Francisco 



Unit of 

Vnion Carbide and Carban Corporation 

Tacsday night is Evereadjr Hour Night 
East of the Rockies— 
9 P. M. Eastern Standard Time 
Through WEAF and associated N. B. C. 
stations. 
On the Pacific Coast— ^ 
8 P. M. Pacific Standard Time 
Through N. B. C. Pacific Coast network 

cvEREMn 

Radio Batteries 

Layerbilt construction is a pat- 
ented Eveready feature. Only 
Eveready makes Layerbilt 
batteries. 



WORLD PROGRESS SHOWN AT EXPOSITION IN WEST 




Drawing of the Grounds and Buildings of 
the Pacific South west E xaositjQn Hr'd at 
Long Beach, CSTiT. ; a Peninsula, E;: .end- 
ing into the Harbor, Was Converted into 
Roomy Space for the Big Show, Which 
Featured Exhibits Valued at Millions and 
Attracted Many Thousands of Visitors 




The Prayer Tower and Some of the Main Buildings Bear the 
Architectural Stamp of Tunis; the Lagoon in Front of the 
Tower Provided Beautiful Reflections at Night 



Cn iterial 



Popular Mechanics Magazine 

^ REGISTERE.0 IN V. 9. PATENT QFFrCE 



WRITTEN SO YOU CAN UNDERSTAND IT 



Vol. 50 



OCTOBER, 1928 



No. 4 




George K. Eastman, Left, and Thomas A. Edison at the Former's Rochester Home When He Demonstrated 
before the Inventor of the Movies the New Amateur Color-Film Process 



TV /fO VIES in color, produced by an inex- 
pensive and practical process, the 
dream of producers for years, have arrived, 
but the infant of the movie industry, the 
amateur who makes his own pictures, will 
have the exclusive use of this invention. 

When Geors^e K. Eastman, of Kodak 
fame, demonstrated the new color-movie 
process recently in his Rochester home 
before Thomas A. Edison, Gen. John J. 
Pershing and a host of other eminent 
guests, he pointed out that it will be of no 
value for professional use, for it cannot 
be reproduced in a large number of prints, 
the original film being the only one. 

The colored movies are made without 
color in the film. Instead, a myriad ot 
microscopic lenses, molded of the film ma- 
terial itself, and a pair of color filters, one 
on the camera and one on the projector, 
produce color as an optical illusion. When 
the amateur movie process was developed 
in 1923, it was broi^ght x^ithijx reach' of-tbe 



t 



0 




average pocketbook by eliminating the ex- 
pense of printing a positive film for pro- 
jection from the negative made in the 
camera. Instead, the camera negative was, 
in the development process, reversed to 
form a positive. Because of this reversal 
of the original negative duplicate prints 
are impossible. 

A comparatively unknown member of 
the Eastman research staff, John G. Cap- 
staff, is given the major credit for develop- 
ing the new process, but insists on sharing 
the honors with Dr. C. E. Kenneth Mees. 
director of the Eastman laboratories. It 
was Mr. Capstaff who 
process for the original 
amateur movie film five 
color process was developed from an idea 
patented in France before the war, but 
never perfected. The Eastman company 
bought the rights, and since 1918 Mr. Cap- 
staff has been at work on it. 

On the side of the film which is exposed 

- 4. ^' 



worked out the 
black and white 
years ago. The 
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BLUE 

YELLOW 

BLUC-GRCCN 

PURPLE 

WHITE 



FRONT VIEW OF 
FILTERS 



Dr. C. E. K. Mees, Head of the Eastman Laboratories, and a Diagram Show- 
ing How a Filter and Embossed Film Make Colored Movies Possible 



to the light, millions of tiny lenses, hardly 
one-five-thousandth of an inch in depth, 
are emhossed, placed so close together 
they completely cover the surface. On 
the opposite, the back side of the film, is 
the sensitive emulsion coating which re- 
cords the picture. 

In front of the lens of an ordinary 
amateur movie camera, a color filter is in- 
stalled. The filter is divided into three 
segments colored red, green and blue. 
Slipping the filter into place and loading 
with the special film is all that is required 
to take colored movies. 

When the lens is uncovered and the 
crank begins to turn, a third of the light 
entering the camera passes through each 
segment of the filter. One admits only 
red rays, one blue rays and one those that 
are green. The tiny embossed lenses focus 
parts of the light beams on their portion 
of the film. The rest of the process is no 



difTerent from the making of plain black- 
and-white movies. The film is developed 
in the usual way, and, to the eye, looks like 
an ordinary film, since it comes out in 
black and white and various shades of 
gray, with no hint of color. But when it 
is placed in the projector and a light 
passed through it, the embossed lenses re- 
verse the process and refocus their par- 
ticular rays to pass again through the 
proper sections of a color filter placed in 
front of the projector. Red of the orig- 
inal goes back through the red of the filter, 
and blue and green do the same. 
The effect of the rapid movement of the 
pictures completes the 
optical illusion, just as 
the effect of movement in 
the film is itself an illu- 
sion when the eye is 
tricked by the succession 
of images. 

Almost simultaneo'Usly 
with the Rochester dem- 
onstration, scientists of 
the Westinghouse elec- 
tric and manufacturing 
company, at East Pitts- 
burgh, gave a public ex- 
hibition of radio movies. 
Developed in the space 
of only two months' 
work, the radio-movie 
projector, which, in its 
workings is not essentially different from 
television, may, it was said, soon be ready 
for the market. 

While movie films have been transmitted 
by radio before, the Westinghouse dem- 
onstration was radically different in two 
prime factors. The first was the use of 
scanner disks of sixty holes each drawing 
sixty lines to the picture, and the second 
the use of a powerful mercury-vapor lamp 
for projection, instead of the red-tinted 
glow of a neon lamp. 

Within the space of little more than a 
year, television apparatus has progressed 
from scanner disks of twenty-four lines 
to the inch, to more than thirty, then forty- 
eight, and now sixty. The addition of 
every few lines means more clarity in the 
received image. With sixty lines, the re- 
ceived picture is as clear as the average 
newspaper half-tone illustration, which 
has just about the same number of lines. 



EMULSION 
COATING 

HORIZONTAL SECTION 
EMBOSSED FILM 
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. Dr. Frank Conrad, Assistant Chief Engineer of the Westinghouse Company, Demonstrating the Radio Motion- 
Picture Projector ; the Scanning Disk Is in the Center 



The successful use of a powerful pro- 
jection light, however, is even more im- 
portant. All television processes hereto- 
fore have used the fluctuating heam of a 
neon lamp, operated directly by the re- 
ceived current, to produce the necessary 
gradations in color, which, in combination 
with the revolving scanner disk, prodi^ced 
the illusion of a picture. 

The light output of a neon lamp of a 
size that could be operated by the fairly 
weak current available was necessarily 
low, and the picture could not be pro- 
jected in any size onto a screen. With 
the Westinghoi^se discovery, the radio cur- 
rent is used to control the mercury-vapor 
lamp just as it controls the valve of a radio 
tube. As the received current varies in 
strength the mercury lamp grows bright 
or dim. 

The increase in the number of scanner 
lines was made possible in turn by the 
development of a more sensitive photo- 
electric cell. The limit on the number of 
lines per picture is always the ability of 
the cell to absorb the fleeting impressions, 
transform them into electrical impulses, 
send the impulses and prepare itself to 
repeat the process for the ne.xt line. In 



transmitting movies si.xteen pictures pass 
before the scanner each second, and, as 
the new scanner has sixty lines for each 
picture, it means that 960 of the little holes 
in the scanner disk flash past the photo- 
electric cell each second. The new photo- 
electric cell employs cajsium, a material 
which, because of its far greater sensitive-: 
ness, is replacing the potassium and sele- 
nium cells used in the past. Although 
^ selenium cells have been used experimen- 
tally for some fifty years, science is just 
beginning to develop the substitutes. 

New light on the romance of pictures, 
movie or still, was cast recently when Dr. 
Mees told the American Chemical society 
tliat the science of photopfraphy rests on 
the fact that cows eat mustard and other 
plants which in turn produce impurities in 
the cow's skin. From the skin, the gela- 
tine which goes into film is made. The 
presence of the impurities, it has been 
found, is responsible for the chemical ac- 
tion of the metallic silver in the sensitive 
coating, which, instead of shining as me- 
tallic silver should, appears under the mi- 
croscope like dark bits of coke. The sen- 
sitiveness of high-speed film is credited 
entirely to the action of these impurities. 
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^'•MOVIE NOISE "FACTORY" ADDS REALISM TO FILMS 





--^nventor wnth Noise-Making Outfit Which Reproduces Scores of Different Sounds to Add Realism to the 
Films; Many of the Devices i^n^ Operated by Electric Motors 




in Starting and stopping. Lights are ar- 
ranged to illuminate part of the machine 
when desired. 




Scores of different sounds are accu- 
rately reproduced on an electrically oper- 
ated noise maker to be used with motio 

pictures. Small electric motors, controlled . 

bypushbuttons, actuate most of the sounO^ ELECTRIC SEALING-WAX SET 
units which can be combnied and altered ^ ELIMINATES FLAME 

to produce fading, distant and other ^^z^ll^U 
fects. The entire outfit is compactly con-vS ^ealii 
structed in a single cabinet or table, about 
five feet high and less than two feet deep, 
and is intended to be operated by the 
drummer. The sound of falling trees 
crashing glass, trolley cars, doors slam- 
ming, handsaw and acetylene torch are a 
few of the unusual noises that this unit 
successfully imitates. How the sound o 
the trolley car was produced gives an idet 
of the elaborate care the inventor took in 
constructing the apparatus. He first 
studied the noise carefully and then made 
repeated experiments at duplication, finally 
succeeding in imitating the sway of the 
trucks, the hum of the motor, the bell, ai 
brakes and other parts. The wheels of six 

pairs of roller skates, numerous gears and 'iu\ in offices where 

pulleys, two motors and compressed ai?V>Ji large number of articles is handled daily 
were finally arranged to make all the usual •of such nature and value that they need 
noises of an electric car in motion, and U) be sealed for shipmeiff) / 




ling packages and letters with wax 
has been simplified with an electrically op- 
erated unit that eliminates the use of a 
flame and other bothersome hand proc- 
esses. Wax is melted by an electric heat- 
ing element in a small cii^icibje and is ap- 
plied through a 
low shaft con- 
nected to the wax 
ontainer. The 
%eal is at the base 
of this shaft. It is 
,moistened with a 
sponge and then 
j^ressed upon the 
lot wax. The out- 
t is especially use- 





ANICS 



CHEMICALSTO R 

GUNS IN W^BS 
OF FUTURE 

A thousand airplanes,' 
each carrying 5.000 
pounds of chloroform, 
could put the inhahitants 
of cities as large as Chi- 
cago or New York to 
sleep in a few moments, 
in time of war, according 
to Dr. Gustav Egloff. a 
research chemist, who 
points out that scientists 
are developing means for 
making war more hu- 
mane instead of more 
horrihle. He suggests 
that anaesthetics, far more 
effective thaji are now 
known, may he intro- 
duced in the near future 
and that applications of 
them from planes flying 
above trenches, might put 
whole battalions of sol- 
diers to peaceful slumber. 
They could be awakened 
later and suffer relatively 
little harm. ']"o put a city 
to sleep, the chemist de- 
clares, it would only be 
necessary to mi.x the air 
with an:esthetic amounting to no more 
than one per cent by voUiine. and such 
doses could be so administered that the 
use of masks would be futile. 
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Its Way to the Launching ; the Fuselage 
the Seaplane '.^Romar^' Being Hauled froq^ 
Factory in^erlin- 





WEED FATAL TO MOSQUITOES 
PUZZLES SCIENTfSTS-^ 70 



GIANT TRI-MOTOR SEAPLANE 
TRAVELS IN STREETS^ 

To launch the huge seaplane "Romar" 
its fuselage was trundled from the factory 
.^through the streets of Berlin on a special 
^- truck recently. The big plane has three 



V 




motors of a combined capacity 



IVIan has a valuable ally in his warfares^ horsepower, it can carry more th 
against the mosquito in a humble aquatic ^gallons of gasoline in the wing tanks and „^ 
plant that grows in many; , parts of, the j*; other containers, and has a cru'sing radius 



IV, parts ot tlie >- orner conraine 
r^^^ %nir^ of 2,500 miles. 



of 7.200^ ^ 
an 2.000 ) X 



SUGAR PREPARED FROM CORN 
AKES "LEMONADE" 



Tib 



United States. According 

versity scientists, it not only prevenTs mos ^ 
quito '"wigglers" from growing to ma<^ SUGAR ■n^'^'o a t3-ct\ tjoz-mv/t nr\-Di^j ^'^ 
turity, biit actually kills them. The spe- j^.f"—""'^ 
cific prc/perty that makes the plant deadlvT) fl^b 3 

to the pests has not yet been discovered.nr^ T.emonade or orangeade can be made 
and the plant itself is something of a mys-^ without the fruit by using a special sugar ^ 
tery. In some ways, it seems to be related that absorbs the acids of these products. 
to the seaweed family, but. in others, it • chemists^Tgport cd r e cent ly. - Th^sngar "is" 
tands alone in the plant family, a sort of v iJi-'^inifactured from corn by a process de- 
otanical orphan. ^j' veloped for this particular purpose 
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"Roman" Riding on the Waves with Hobbyhorse Surfboards, a Popular Sport That Requires Skill in Balanc- 
ing, Especially When Changing Positions on the Way 



HOBBYHORSES AS AQUAp^ES 
TEST RIDERS' SltHX 

Additional tlirills are derived from the 
sport of aquaplaning with hobbyhorse 
boards. Each accommodates two riders 
or more and gives the passengers ample 
opportunity to test their skill at balancing 
while standing on the backs of the horses 
after the manner of Roman riding on real 
horses. A fast motor boat is used to tow 
the boards. 



tricity was being collected and, at others, 
it was being discharged. The places of 
discharge corresponded, on the whole, with 
the places where the line was corroded. 




CORROSION OF OIL-PIPE LINES 
2j LAID TO ELECTRltlTY 

Corrosion of pipe lines that carry oil has 
perplexed scientists for some time, but 
bureau of standards investigators, after a, 
numlV^;!' Of te^tS, have announced that they 
are of the opinion the action is due to 
electricity. Running through soils where 
the ground is of different chemical com-- 
position and of varying moisture content, 
the pipe is subjected to the results of a dis- 
charge and a collecting of electrical cur- 
rent at different points. The earth, in 
other words, becomes a sort of huge bat- 
tery of cells formed by the different soil 
sections. By measuring the electric cur- 
rent on several parts of an oil-pipe line, it 
was discovered that, at some points, elec- 



CRYSTAL BALL BURNS HOLES 
J ^O RECORD SUNSHINE 

One of the instruments~QSed 'S.t the Brit- 
is b- air mini^ trv to record weather condi- 
tions, is a crystaTball that burns holes in a 
strip of. cardboard as the sun shines 
through it. The board is marked off in 
hours and the ball acts as a burning glass, 
focusing the rays of the sun so that they 
record their shining in a parched path 
iilong the oardboard 
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Part of Crystal Apparatus ar 

Scorched by the Sun's Rays 
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MICROBE^ TO FIGHT 
CORN^E^lRfiR AND 
SAvi CROPS . . / 

Yl ... //^ 

y Scientists in France'aTe / 
V^^tudying a malady some- 
,C^iat like the silkworm 
►W^isease which caused Pas- 
teur so much trouble but 
I also brought him fame. 
This sickness attacks the 
l^orn borer, and it is 
j^ioped that, if ways can 
V Ije found to spread it 
imong the pests, an effec- 
tive means will have been 
discovered for checking 
the inroads of the de- 
' structive insects. The 
sickness is believed to be 
caused by tiny single- 
celled animals which are 
parasites and are found in the internal 
organs of the borer larva. Another dis- 
ease that may be directed against the corn 
pest, spreads like an epidemic, destroying 





SUGAR CANE FLOATED TO CARS Cr 
IN PORTABLE FLUMES ^ 

Portable wooden flumes are employed 
on some of the sugar plantations in the 




to the mills. These movable flumes, which 
are placed from 250 to 300 feet apart, carry 
a powerful current of water which is 
turned on after the cane has been piled 
into the trough. The ducts lead to the 
permanent or main flume which takes the.( 
cane to the central loadinsr station. 



the digestive organs of the borer. . on some oi me sugar plantations in tl 

(^^l ^v<^ C/l K jUfJU^u^;^ ^Hawaiian islands to convey the cane from 
HOPPER FOR RECEIVING ^CHAKGE-^ ''^^ ^^^^^ *° ^^""^ ^" which it is shipped 

protectsWass counter 

J I I f^o eliminate the 
inconvenience of 
picking up small 
change from the 
top of a glass 
counter, and to 
protect the cabi- 
net from breakage 
and stains, a hop- 
per cup has been 
introduced. Coins 
are placed in the 
top and the customer receives them by 
placing his hand under the hopper, rais- 
ing a square tube underneath a trifle, 
which allows the money te fall into his 
open hand. There is nothing about the 
unit to get out of order, and the base may 
be used for advertising legend^ 



CThose wishing furtffier information on 
anything described in the editorial pages 
can obtain it by addressing Bureau of 
Information,' Popular Mechanics Maga- 
zine, Chicago. "A 



CHEMICAL EXPLODES IN WATER , 
AND TAMES GAS //^ J'*^ 

Chemistry has given man another valu^^ '^^TX 
able aid in a substance that is expected to vj 
prove of great service in war and in peace, 
a preparation which explodes with great 
force in water and also neutral^es poison 
gases of various kinds. Dr. y R. Kokat- 
nur. a consultiiig chemist, recenTFy^^cle- 
scribed'the compound as' an^ organic per- 
oxide. In some forms, w will explode 
with terrific power in water — a valuable 
characteristic when it is/considered that 
most of our present exolosives are useless 
when damp. It can afso be used to tame 
vapors such as mustard gas. A counter 
cloud of it. the chfemist declared, might 
render destructive/^ gases harmless. 
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There Is No Authentic Record of a Plane in Flight Ever Being Struck by Lightning, Though Many Balloons 

Have Been Destroyed and Their Pilots Killed by Bolts 



'T'WO airplanes crashed a few weeks 
■■• ago, one in New Jersey and one in 
Pennsylvania, both, presumably, shat- 
tered by lightning. In the first Capt. 
Emilio Carranza, Mexican flying ace on a 
good-will voyage to the United States, 
* died, and in the other perished Morris M. 
Titterington, inventor of the earth-in- 
ductor compass that guided Lindbergh to 
Paris, and a woman flying pupil. 

Six weeks earlier, lightning destroyed 
three balloorfs in the national balloon race 
a few miles from the start at Pittsburgh. 
Two of the balloonists were instantly 
killed and a third terribly burned. 

The question immediately arose whether 
an unlooked for peril had cropped up to 
menace aerial navigation. 

That Capt. Carranza was a victim of 
lightning is in doubt, despite the first re- 
ports to that effect. A careful examina- 
tion of the scene indicated he probably 
had lost his direction in a terrific tluinder- 

536 ' ' 



storm and flown blindly into the earth 
while under the impression that he was 
at a safe altitude. There were marks of 
his plane along the tree tops for 1,800 feet 
before the final crash. 

That Titterington was killed either by 
a direct lightning bolt or by the wrecking 
of his plane by lightning is also doubted 
by both flyers and lightning experts, for 
in all the history of flying there is no 
proved case of a bolt striking a plane while 
in the air. 

That the balloons were struck, how- 
ever, is beyond question, and there are 
abundant cases of similar accidents on 
record for 200 years. 

What happens when a balloon, filled 
with inflammable hydrogen, is struck, was 
graphically told by Ward T. Van Orman, 
the Goodyear-Zeppelin pilot, winner of 
many national and international races, 
whose bag was destroyed and whose aide, 
Walter Morton, was instantlv Wiled. 




"I was looking directly 
at the flash," Van Orman 
said. "The thin.c^ that im- 
pressed me was its small- 
ness, hardly thicker than 
my finger, certainly not 
more than five-eighths or 
three-quarters of an inch. 

"It passed within two 
feet of my eyes. I had 
time after the flash to 
look up over the edge of the 'rain dodger' 
we had spread across the top of the basket 
and note that the bottom of the bag ap- 
parently was still intact. Probably it was 
two or three seconds after the flash before 
the concussion knocked me unconscious. 

"How high we were, I don't know. A 
few moments before, in the terrific rain- 
storm, we had been blown down until we 
touched the ground, then bounded up 
again. It was a typical summer line 
squall, like the one that destroyed the 
'Shenandoah,' with rising and descending 
air currents moving at high speed only a 
few feet apart. As we were blown down 
to the ground, we passed within 500 feet 
of Capt. E. W. W. Kepner's army bag, go- 
ing up. We were so close, his aide, Lieut. 
W. O. Eareckson, shouted across to me. 

"It was only a few minutes later that 
we were struck, probably the army bal- 
loon was within a few hundred feet of us, 
though neitlier of them saw our bag burn. 
We might have been 300 feet up, or we 
might have been a thousand. 

"After I passed out, the bag burned and 
the basket, with Morton and me in it, fell 
to earth. It hit hard enough to burst the 
pontoons underneath, and cans of food 
among our stores were telescoped by the 
impact until they were an inch shorter 
than originally. The basket turned over 
on its side, and, still unconscious, I got a 



The Bird in a Cage, Immune Because the Current Passes through the Metal, 
Suggests a Way of Safeguarding Balloonists 

bump on the back of the head that kept 
me out for three and a half hours. 

"When I came to, my head was lying 
outside the basket, with rain falling on my 
face. I felt Morton beside me and tried to 
take his pulse, but could find no sign of 
life. Thinking he must be seriously in- 
jured, I jumped up to run for help, and 
discovered that my leg was broken and 
my back so badly injured I couldn't even 
crawl. I began to yell for help, and. for- 
tunately, a farmer, living half a mile away, 
woke up just about that time, found his 
bedroom was getting stufTy, and, as the 
rain was nearly over, he got up to open 
the windows, heard my cries and came to 
the rescue." 

As a result of the disaster to the balloon 
race, the army, navy, weather bureau, sev- 
eral universities and the Goodyear-Zeppe- 
lin company have set to work to make 
ballooning safe from lightning. 

The solution, they believe, lies in an 
adaptation of an old laboratory stunt in 
which a canary in a metal cage is hung 
between the electrodes of a high-frequency 
machine and artificial lightning shot at it. 
The metal of the cage conducts the elec- 
tricity, and the bird is perfectly safe. 

A metal birdcage, built into the balloon 
basket, is to be tried in an effort to pro- 
vide sufficient electrical capacity to save 
the pilots from shock. If the pilot can 
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case that 
the basket 



St. Elmo's Fire, Above. 
Flaming from Lightning 
Conductors in an Alpine 
Village, and, at Right, the 
Army "No 3" Leaving 
Pittsburgh Shortly Before 
Lieut. Paul Evert Was 
Killed by Lightning 



be protected, the 
firing of the balloon 
bag is not a serious 
matter, as the bal- 
loonist can pull the 
rip cord, deflate the 
bag of its burning 
gas, and let the bag 
parachute within its 
net to bring him 
safely down, or, in 
should fail, can leave 
with his own parachute. 

When lightning hits a balloon, 
it always picks one of the two oc- 
cupants as the target. Thus Mor- 
ton was instantly killed while 
Van Orman escaped, and Lieut. 
Paul Evert, of Langley field, was 
killed and his aide escaped. In 
the third bag destroyed in the Pittsburgh 
race, James P. Cooper, aide of the "City 
of Cleveland." was struck and badly 
burned, but survived, the only man in his- 
tory to live after being struck by lightning 
in a balloon. 

Eight balloon accidents have been due 
to lightning in recent years. In 1897, a 



balloon, not in a race, was destroyed and 
both occupants killed, one by lightning 
and the other in the fall. In 1923, when 
the international balloon race was held 
in Belgium, three bags were destroyed 
in the air and that of Captain Honeywell, 
the American, on the ground. Five of the 
six in the bags destroyed met death, the 
sixth pulling the rip cord and parachuting 
the bag until he was low enough to jump 
into a swamp, breaking both legs. 

Two of the dead were Americans, 
Lieuts. Olmstead and Choptaw, in an army 
balloon. They were blown into another 

bag at the take-off, 
but managed to get 
clear, only to be 
struck by lightning, 
Olmstead being in- 
stantly killed and 
Choptaw dying in 
the fall. 

The following 
year, 1924, two 
more American bal- 
loonists were killed 
in a storm in Illi- 
nois. They were 
Dr. C. LeRov Meis- 






The World's Tallest Lightning Rod, the Thousand- 
Foot-High Eiffel Tower in Paris, Photographed Just as 
It Was Struck in a Storm 
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A Variation of the Birdcage Theory Being Tested in a Los Angeles Laboratory as a Means of Protecting Oil- 
Storage Tanks from Being Fired by Lightning 



inger, a weatlier-bureau scientist, who had 
been making a study of tliunderstorms by 
flying through them, and Lieut. James T. 
Neeley, an army-balloon pilot from Scott 
field, Belleville. Dr. Meisinger was struck 
and killed by the bolt. Lieut. Neeley did 
not have his parachute tied to him, but 
grabbed the rope and jumped, attempting 
to hold the rope in his hands. When his 
body was found, the palms were badly 
burned from friction, showing he had been 
unable to keep his hold until he reached 
the ground. 

Curiously enough, the huge Zeppelins, 
with millions of cubic feet of hydrogen 
compared with the few thousands in a free 
balloon, are immune to lightning. More 
than 100 of them have been struck, but a 
Zeppelin never has been destroyed in that 
way. The birdcage nature of their metal 
framework is responsible for their im- 
munity, it is believed. The great mass of 
the metal absorbs the shock. Part of the 
metal fuses under the intense heat, but the 
bolt passes out, leaving no serious dam- 



age behind. The only dirigible on record 
as being destroyed by a bolt was one of 
the Italian semirigids, which had only a 
metal keel, instead of a complete metal 
framework. 

There is no evidence, according to Van 
Orman and to lightning experts of the 
underwriters' laboratories, that either a 
balloon or an airplane, has any attraction 
for lightning. If one is hit, it is just the 
accident of fate that placed it in the path 
of a bolt passing between two clouds or 
from a cloud to the earth. A balloon, 
drifting before the wind, doesn't even 
build up a frictional static charge, since 
its speed is virtually the same as the wind, 
and hence there is no friction. This is 
shown by the absence of St. Elmo's fire 
on balloon rigging. 

An airplane flying through a storm, on 
the other hand, is frequently covered with 
the ghostly radiance of the St. Elmo fire. 
Under such conditions sparks four or five 
inches long may be drawn from metal 
parts by advancing the finger toward them. 
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Another Birdcage Installed over a Huge Oil Reservoir in California; the Network of Grounded Wires Absorbs 

the Charge and Carries It Safely Away from the Liquid 



One interesting possibility, which has been 
advanced to explain some of the airplane 
accidents in storms, is that the pilot re- 
ceived such a shock and was so surprised 
he lost control of his ship and went into 
a spin from which he could not recover. 
St. Elmo's fire is often seen at sea, playing 
about the rigging. It resembles the pur- 
ple corona glow which can be produced 
by a Tesla coil when the electrodes are too 
far apart for the energy to jump the gap. 

The problem of protecting balloons, and 
possibly airplanes, from lightning, opens 
a whole new field of research. Lightning 
protection on the ground is fairly easy, 
inasmuch as it only involves providing 
conductors of sufficient size to carry the 
current down to the ground. But in the 
air, with no ground connection, the prob- 
lem is radically different. The success of 
the Zeppelins shows that, given metal of 
sufficient mass to absorb the shock, the 
airship is safe from destruction, but 
whether enough metal can be added to a 
balloon basket without destroying the lift 
of the bag remains to be seen. 



The group working on the problem is 
collecting the experiences of all the flyers 
who have met lightning in the clouds, to 
study its manifestations and its actions. 
One difficulty is the fact that the eye may 
frequently be fooled. Stories of the queer 
pranks of so-called "ball lightning" are 
fairly common. Observers have described 
balls of fire coming into their homes, roll- 
ing down the stairs, across the floors, and 
disappearing through the windows. A fa- 
mous ball-lightning story in the west is of 
a ball of fire that rolled along the backs of 
a tight-packed herd of cattle, until it finally 
fell off one cow's tail, hit the ground, ex- 
ploded and killed a score of cattle. 

Actually, scientists now believe, ball 
lightning does not and never did. exist. 
It is merely an optical illusion. The eye 
has a habit of retaining bright images for 
some seconds. Look directly into an in- 
tensively bright light, an arc or one of the 
Kleig lamps used by the movies, then shut 
your eyes and turn your head away, and 
the image lingers in the eye for a period 
of several seconds. 
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In the same way a person dazzled by a 
blinding flash of li.£:htnin.e: may shut his 
eyes and turn his head away, but the 
vision persists and seems to be a "ball of 
fire rolling around the room, wherever the 
eyes are turned, until it gradually dims and 
finally vanishes. 

One of the most interesting experiments 
with lightning is now being conducted in 
the foothills of the Allegheny mountains 
near Lake Wallenpaupack" fa., where en- 
gineers have been making experiments to 
ascertain the effect of lightning on high- 
voltage trans- _ 
mission lines. 
The latest 
achievement is 
a photographic 
record of a 
lightning 
stroke. 

This picture, 
taken on a Fri- 
day noon, the 
first of its kind 
ever made in 
the world, re- 
veals a stroke 
on the trans- 
mission wires 
of approxi- 
mately 2.500,000 
volts. It was 
made automat- 
ically by a high- 
speed camera 
which can re- 
cord what hap- 
pens in a mil- 






lionth of a sec- 
ond, or even a 
fraction of such 
a brief interval. 

The negative 
showed that be- 
fore five-mil- 
lionths of a sec- 
ond had passed, 
the voltage 
wave on the 
220.000-volt line 
had climbed to 
more than 1.- 
500.000 volts. A 
local disturb- 
ance, due to an 
induction flash- 
over and reflec- 
tion, caused a 
rise to 2.500,000 
volts in a frac- 
tion of a mil- 
lionth of a sec- 
o n d . This 
splash or ripple then died down in a mil- 
lionth of a second and the wave passed 
to below dangerous value in about ten- 
millionths of a second and to zero — all in 
a total of forty-millionths of a second. 

The mountain laboratory where the pic- 
ture was made was planned with the ex- 
pectation of continued observations on 
natural lightning, with the realization that 
a great deal of data will be required for 
practical solution of lightning control on 
transmission svstems. 



Photographing Electric Flashes with a Moving Cam- 
era ; tiie Plate Separates the" Discharges, T<^ Picture, 
into Many Separate Flashes 



^[Halibut weighing as much as 650 pounds 



have been caught. 
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BOILER§^SH APED LIKE TOWERS 
DEVELOP HIGH PRESSURE 

//V z 

' ^ Steam pressure of 3.375 pounds to the 
square-inch is developed in a battery 
of boilers recently tested in Charlotten - 
burg. Germany. The plant involve 
^-sev^ratinteresting features. In the first 
place, the boilers are shaped like slen- 



rruck Equipped as Scoreboard and Radio Apparatus, to Announce Progress 
of the Games; Phonograph Music Also Is Furnished 



der, octagonal towers and the fuel, coal 
dust, is blown in at the 
top together with a blast 
of preheated air. Com- 
bustion takes place in the 
open space at the center' 
of the boiler which is sur- 
rounded by the water 
tubes. An extremely high 
fire-box temperature is 
produced in this manneP 
and steam raised to over 
3,000 pounds to the square 



<5--RADIO TRUCK SHOWS SCORES 
^ OF BASEBALL GAMES 

^ Residents of a mid-western city, inter- 
ested in sports, welcome the appearance 
of an advertising truck equipped with an 
efficient radio receiver on which the latest 
news of the baseball games is heard. As 
scores are announced, inning by inning, 
they are visibly shown in squares on the 
exterior of the truck. The traveling news 
station also has a phonograph with am- 
plifying apparatus 
to entertain listen- 
ers with music when 
there is a lull in the 
• game reports. 



inch and to a temperature of 450 degrees 
Centigrade. The amount of ash produced 
is small and falls out at the bottom, whilei 
the combustion gases are turned back to 
warm up the preheater for the air blast 
So completely is the heat consumed tha 
the outside of the towerlike boilers is sai 
to be but little warmer than the air. 



BLACK SHEETS 
INDUCE SIJEEP^ 

^^^^By using black 
sheets and pillow 
cases instead of 
white, an Italian 
physician reports 
good results in per- 
suading unruly in- 
sane patients to go 
to sleep. The doc- 
tor declares that the 
plan is effective 
with sane persons 
in insx)mnia case§. 




Pole Holder That Help» Hoi 



SUPPORT FOR ROD IN TROLLING 
^1 y HELPS HOOK FISH 

Clamped to the 
seat of the boat 
with thumbscrews, 
a steel support for 
the fishing rod is 
said to be of special 
aid when trolling 
for game fish be- 
cause of the posi- 
tion in which it 
keeps the rod. It 
holds the pole rigid, 
so that when the 
fish strikes, the rod 
springs back, help- 
ing to set the hook. 
The holder may 
also be used when 
stillfishing from the 

boat, although not 

■ ^ f f ] i L it *l primarily made for 

(ik the Fiah ^ . that purp( 



3 0%^<f r A y\/^<t^U 



p» tioik the Fiah ^ . lUiH puipOi.e. 



4 



HOW TO UNMIX OIL'^DWATER^ 
BAFFLES'^eH^MISTS jj^ j 

Oil and water do not mix as a chemical 
compound but mingle as an emulsion, that 
Ji^s, with extremely fine drops of one sus- 
^pended in the other, and how the two can 
s^)e separated without troublesome 
^costly processes is something that oil p' 
f^ducers and chemists would like to kn(n 
ccording to D r . Gusta y Egloff, there ai 
nore than 100,600,000 barrels of tTTTs emi> 
sified crude oil in storage tanks and sum 
boles in the ground, and refiners are sr 
tlig a cheap way of separating the oil fr 
^he water, as the emulsified product rc' 
'wj;esents many millions 6f dollars of poten- 
^tial value. One of tl/e chief aims of the 
C<yefiners is to produce! lubricating oils that 
will not emulsify in motors aiitKturluiies ^ 
under >trr\w cond+tions. ^ CO y^W*^ 

DESK AND TABDE CfOMBINE 

1 /ff^^ ENCOURAGE STUDY 

Equipped with a removable drawing 
board, charts and other appliances, a com- 
bination child's desk and table is adjust- 
able to different heights as is the seat 
that comes with it. On one side of the 
board, is a slate which takes colors for 
sketching or painting, and the desk part 
may be taken off so that the table can be 
used separately, if desired. The charts 
are on scrolls that can be quickly changed. 




betting a Pole After the Hole Is Dug ; the Endless- 
Tread Tractor Is Fitted for Rough Travel 




HOLE BORER AND POL^ETTER^ 
AIDS POWER LINE WORK 

Constructed for duty in rough country, 
a combination unit for boring holes and 
setting power and telephone-line poles, . 
has been introduced. It is run on an end- 
less-tread drive so that it can climb hills, 
traverse ditches and surmount other ob- 
stacles, and is equipped with an efficient 
auger for boring the hole in any kind of 
soil as well as at angles and also has a 
derrick arrangement for hoisting the pole 
and lowering it into the hole. It can ban- >i\ 
die poles forty-five feet long, and may also' ^ 
be used for dragging them from the sup- ^ V 
ply pile to the place wliere they are to be *^ 
set. In digging, the dirt is piled at the 
side of the hole for convenient refilling. 



Child's Desk That Folds into a Table and Has a Re- 
/ movable Drawing Board 
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OAP_FROM WASTE FRUIT 

vocados, not up to market standard, 
contain oil that can be successfully util- x \ 
ized in the manufacture of hard soap, v» ^ 
chenusts-of— tUe-department -of agricult ure ^ * 
have discovered. Tests have shown that 
the oil does not become rancid even aftep-»-v, 
a yegg's storage under ordinary conditions. ^ 
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ELEVATOR ON HOME STAIRWAY 
:sr-+4JUDS INFIRM PERSONS 




show that animals of this variety have ex- 
isted in America in recent times. Addi- 
tional clues as to the age of the bones and 
of the weapons are the depth and forma- 
tion of the earth in which they were found. 
The excavations were- conducted by the 
Colorado and the American museums of 
natural historv. 
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Elevator in Use, and As It Appears When Folded 
against the Wall at Bottom of Stairs 

For installation on the stairway of a 
private home, an electrically operated ele- 
vator has been introduced. The occupant 
sits in a comfortable chair or seat and 
controls the lift with switch buttons on 
the car and at the top and bottom of the 
stairs. The carrier runs on a roller track 
alongside the stairs. When not in use. 
the platform and seats fold up against 
the wall so that they take up but little 
space and do not interfere with the ordi- 
nary use of the stairway. 



. J BU£FAtO HUNT CENTURIES AGO 
S,^, SHEDS NEW LIGHT ON MAN ^ 

^ ^f^^Vc^nteresting evidence on the questio^ as 
. ^C?"^ to when man first appeared in North 
■Jj America, has been discovered near Fol- 
^t21 som. N. Mex., in stone arrowheads lying 
V close to the bones of bison of a kind sup- 
^ posed to have been extinct long before the 
y ^ white man arrived on this continent. If 
\ the arrows were shot at the living game, 
■■^^ as the evidence indicates, the conclusion 
' - ■ J of some scientists is that the hunters must 
1^ .3 have been there at least 25,000 years ago. 
M ^ possibly even several hundred thousand 
^-..vears. The bison bones were fossilized 
and there have been no discoveries to 
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NON-ELECTRIC DAYLIGHT SIGN 
SHOWS BRILLIANT LETtERS^ 

Daylight is used as a substitute for elec- 
tricity in an advertising sign recently mar- 
keted. It is of simple construction, con- 
sisting of but three parts, a special glas.s 
on which the legend is painted, a reflecting f 
mirror and the inclosing box. The glass 
forms the top arKl is so made that its ■ 
grained or pebbled surface functions as 
thousands of minute prisms which focus 
and* intensify the light that shines through 
the glass. Letters in the sign are formed 
by blocking out the space around them 
with opaque paint, leaving the ciiaracters 
clear. They are projected through the 
open front of the box by means of a mir- 
ror set at an angle of forty-five degrees. 
By using stained glass, signs may be made 
in any color or combination of colors. 
The letters have no halo of light around 
them as often occurs in electric signs, so 
that they can be identified at great dis- 
tances, there is no operating cost and 
practically no upkeep expense and the 
sign is simple to install. It is adapted es- 
pecially for automobiles and trucks, store 
fronts, windows and road signs. Experi- 
ments are being made in illuminating the 
prismatic glass in order to achieve the 
same brilliant display effects after dark. 



1, . 




Drawing of the Lightless Sign. Showing How Letters 
Are Reflected by Mirror through Prism Glass 



CFive feet, five inches is the average 
height oihuma^t beings. 




] Li) 




Copyrighted material 



j 



1 3 



POPULAR MECHANICS 



545 




Catapult on Steamer "He de France" to Launch Planes; the Biplane' 

Photograph of the Vessel 



Superimposed on a 



PLANES FLY FROM OCEAN LINER 
WITH AID OF CATAPULT 

Flying service from the "lie de France" 
to the shore is expected with the installa- 
tion of a catapult to launch the planes 
from the liner's deck. The apparatus is 
similar to that used on battleships and 
will make possible quicker landings of 
passengers, mail and other "rush" cargoes. 



signal is applicable to various "home and 
industrial uses, and could also be employed 
to detect the presence of war gases, it is 
claimed. As a guard against explosions, it 
has been adapted to use in gas plants. 
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ESCAPING GAS SOUNDS ALARM 
.TO PREVENT ACCIDENTS 

//- S' . 

Gas is made to sound its own warning, 
should it escape from the mains, in an 
alarm device demonstrated by an eastern 
J inventor. It is so sensitive that it will re- 
spond when the air space in a room con- 
■ ^ tains as little as one one-hundredth part 
> — N of gas, the inventor declares. In a recent 
test, an open bag of illuminating gas was 
held near the alarm, a boxlike contrivance, 
and in a few seconds, an electric bell con- 
nected to the box, rang the warning. The 
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CIGAR LIGHTER WITHOUT WIRE 
LATEST AUTO CONVENIENCE / - 

One ok the chief features of a cigar^^ 
lighter, especially adapted f^r use in an ^ *^ 

automobile, is V ;:^ir~^ 

that the heater 
itself may be re- 
moved from its 
socket and 
passed around in 
the car eliminating the 
bother of cords and reels. 
A clamp-on bracket for 
the base, simplifies instal- 
lation, and there are 
cords for connection 
from the battery circuit 
to the lighter. 
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■ppARLY in June an old-time windjam- 
mer set sail from the coast of Connec- 
ticut carrying beginners in the art of sea- 
manship. The boys aboard came from all 
parts of the United States — from farm, 
office and shop. To many of them the 
voyage brought the first taste of the sea. 

Three months later, the young landsmen 
went ashore at New London versed in the 
language of salt water and well grounded 
in the science of navigation. They were 
landsmen no more. Ninety days of brisk 
training had transformed them into sailors. 

The cruisfiis a part of the plan for 
training^ien as officers of the United 
States coast guard, that arm of the gov- 
errinieijt_whijGif maintains the life-saving 
seifvice on stormy coasts and treacherous 
waterways. Their craft is the "Alexander 
Hamilton," practice ship of the coast- 
guard academy, with a colorful record in 
the navy as the gunboat "Vicksburg." In 
her new life, the vessel bears the name of 
the father of the coast guard — Alexander 
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Hamilton, first secretary of the treasury 
and the man whose formal recommenda- 
tion resulted in the creation of the organ- 
ization which was the foundation of the 
present service. 

The coast-guard academy, at New Lon- 
don, has kinship with West Point and 
Annapolis as a training school for the of- 
ficers of the future. Members of the cadet 
corps are selected youths, appointed for 
their seeming fitness. They receive pay 
and allowances similar to those granted 
West Pointers and navy midshipmen. 
Graduation is followed by appointment to 
the rank of ensign, as in the case of the 
man who graduates at Annapolis. From 
this commissioned grade the promotions 
follow the course prevailing in the navy, 
with the post of admiral as the ultimate 
possible goal. 

The academy itself is the center of 
training and educational activities, but 
the real romance of the work belongs to 
the sea, aboard the barkentine practice 
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ship, a three-master of a thousand tons. 
In this craft, the cadets have a seagoing 
college, 168 feet long, thirty-six feet wide, 
and drawing twelve feet of water. In her 
early days as the "Vicksburg," the vessel 
formed a part of the blockading squad- 
ron off the harbor of Havana, during the 
Spanish-American war. Later, she car- 
ried Brigadier General Frederick Fun- 
ston in the Philippines, for the capture of 
the rebel chief Aguinaldo, returning to 
Manila with the leader and his fellow- 
prisoners on board. The period of the 
European war found the vessel in active 
patrol duty on the Pacific coast. 

When the youth from the farm or shop 
enters the coast-guard academy, his first 
contact with the sea comes with the prac- 
tice cruise of the "Alexander Hamilton." 
The voyage may take him and his com- 
rades to various European and north 
African ports, affording a touch of travel 
combined with a course of elementary 
training in seamanship. On this cruise, 
the green hand is taught to be a sailor in 
the real sense of the word, for the coast- 
guard policy is that no man belongs in the 
life-saving service until he is a full-fledged 
seaman, capable of doing everything that 
may be required of a sailor, and doing it 
in approved fashion. 

This sea training carries the full flavor 
of the days when commerce was borne on 
sailing ships. From the Ijeginning of his 



course, the cadet is surrounded by the ro- 
mance of the sea. He studies salt water 
as the collegian studies books. His cam- 
pus is the broad Atlantic, his schoolroom 
a "Nautilus" of a past generation. 

When the "Alexander Hamilton" puts 
out to sea. the new cadet goes through a 
course of training which gives him a true 
taste of the thing for which he entered 
the academy — the life of the ocean. Start- 
ing with such simple tasks as splicing 
knots and handling lines, he is taught to 
manipulate sails, man the small boats and 
carry on the general work of a sailor, in- 
cluding the care and upkeep of a ship at 
sea. That he escapes deck scrubbing is 
due to the custom of leaving this task to 
the crew while the student learns jobs of 
greater importance Growing familiarity 
with the workings of the ship brings the 
newcomer's introduction to the mysteries 
of taking sights, "shooting" the sun and 
stars for calculating the vessel's position, 
figuring out the position by means of 
dead reckoning, and similar fundamentals 
of navigation. 

This introductory cruise serves like- 
wise to train the cadet in the work of the 
ship's lookout — the man who stands for- 
ward and reports "sail to starboard," 
"whale ofY the port bow," or "smoke dead 
ahead." Another bit of schooling con- 
nected with his future work as a life-saver 
is afforded by frequent turns at the "life- 
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buoy watch," during 
which the cadet stands 
by the buoys for prompt 
action in case of "man 
overboard" or similar 
emergency. He receives, 
too, a course of training 
at the wheel, with a 
second-year student in- 
structing him in the 
proper handling of the 
steering apparatus. 

The practice cruise 
affords practical appli- 
cation in the theoretical 
subjects taught in the academy. Added 
value arises from the opportunity given 
the officers aboard the ship to observe and 
study the individual inclinations of the 
cadets when they are away from their ac- 
customed land environment, to note their 
fitness for a seagoing occupation, and to 
instill into them the traditions and stand- 
ards of the coast-guard service. 

After the first summer's cruise, there 
comes a winter's study at New London, 
during which the cadet is introduced in 
the theory of navigation in its scientific 
aspects The following summer brings a 
second cruise, giving a chance to apply the 
theory acquired in the winter studies at 



the academy. In this cruise, the student 
may become a coxswain, or he may attain 
the post of captain of a gun's crew. Either 
position affords a lesson in giving orders 
to the new crop of first-year men under 
him. Experience has shown that the work 
of the second summer does much to per- 
fect the cadet's knowledge of navigation 
and to fit him for the post of cadet officer 
of the decK^ achieved a year later, during 
his third cruise on the school ship "Alex- 
ander Hamilton." 

The duties of the cadet officer of the 
deck tend to transform the student into 
a real navigator and captain of men. Un- 
der the watchful eye of a commissioned 
officer, the cadet takes 
responsibility for han- 
dling the ship at sea and 
in port, getting under 
way, dropping and rais- 
ing the anchor, docking 
and undocking, and do- 
ing the various things 
that are supposed to be 
done by one of the 
mates. In this work the 
commissioned officer 
leaves the cadet officer 




A Breeches-Buoy Rescue from the Mine Sweeper 
"Swan"; Life-Line Firing Practice, and a Cutter Tow- 
ing a Disabled Steamer in Bering Sea 
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The Coast-Guard Training Ship "Alexander Hamilton," in V/hich the Recruits Are Taught Seamanship and 
the Handling of the Fast Disappearing Type of Sailing Cutter 



to his own devices and does not interfere 
with his activities, except in cases of enier- 
p:ency where more seasoned skill is de- 
manded. By the end of this cruise, the 
successful cadet is a qualified navigator. 

The academy gives a comprehensive 
course of studies which is intended to 
produce well-rounded men for the com- 
missioned personnel of the coast guard. 
As the oldest armed force for the protec- 
tion of the American seacoast — antedat- 
ing the navy — the service has built for it- 
self a tradition covering 138 years of 
achievement. No branch of the national 
defense takes greater pride in living up to 
its traditional reputation for gallantry in 
action and for readiness to serve. The 
guard's sphere of usefulness is both civil 
and military, with the primary object of 
saving life and property, but with addi- 
tional duties covering the various mari- 
time functions of the federal government. 

Because of its wide range of activity, 
the coast guard requires officers of su- 
perior type — men who are capable of 



meeting situations of diversified character. 
For aiding vessels in distress and. ef¥ect- 
ing rescues at sea, there is need for hero- 
ism of the highest type and the ability to 
lead men in the face of the utmost peril. 
The destruction or removal of wrecks, 
derelicts and other floating menaces to 
navigation calls for resourcefulness of an- 
other sort, requiring judgment and skill 
of more than ordinary character. 

Still other forms of ability and training 
are demanded in the ticklish work of pro- 
tecting the government against custom 
smugglers and rum-running enterprises. 
In these undertakings, the coast guard 
acts as an armed force which must be 
ready to compel respect through the use 
of three-inch guns whenever thete is 
occasion for such drastic treatment of a 
situation. 

Further duties involve the enforcement 
of navigation laws and quarantine regu- 
lations, the suppression of mutinies on 
merchant ships, the protection of seal and 
other fisheries in Alaskan waters, and the 
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AU Night Long, the Coast Guards Patrol Their Beats, and When a Wreck Is Sighted, a Rocket Summons 
the Entire Crew with Surfboat, Breeches Buoys and Lyle Gun to Aid in the Rescue 

summer patrol of the iceberj^ regions off x^guard has qualified him to appear to good 



the Grand Banks of Newfoundland. Added 
to these responsibilities is the task of po- 
licing regattas and marine parades in the 
interest of public safety. 

With this varied program of routine 



of commissioned officers. The training 
afforded by the academy and the practice 
ship is of a nature designed to produce 
the desired material. The cadet who mas- 



vj advantage wherever he may be thrown, 
J and to uphold the traditions of the guard. 
- The full course occupies three years. 
"Its satisfactory completion marks the be- 
^ t — J, ^. . ginning of the graduate's work in the gen- 
work, and with the additional prospect of j eral organization of which he, has become 
serving as a part of the navy in time of 'v a full-fledged part. 

war, the coast guard stands forth as a - Life on the "Alexander Hamilton" pos- 
versatile service requiring the highest type - sesses the lure of the sea in its fullest as- 

pects. In the whole realm of American 
shipping, there is no better place for ab- 
^sorbing the traditions of salt water or ob- 
,a^oii»,<^ iiicLi.^i,a.L. J. ..V. x^o-vav.. ..v^ .i.ci^- , taining the thrill that comes with a favor- 
ters the course acquires academic educa- , ing wind and full sail ahead, 
tion as well as seamanship. His courses 
have embraced English and French, math- 
ematics and such studies as mechanics 
and chemistry, gunnery and physics. He 
has studied the science of ballistics, deal- 
ing with the travel and force of projec- 
tiles, their pathways and their impacts. 
He has been schooled in drill regulations, 
service regulations, the custom laws of the 
United States and the general aspects of 
international law as pertaining to the seas. 
In short, his preparation for the coast 



GRAgS PUSHING BACK THE SEA 

Acres of larfa|^vhicn is covered by the 
tide twice dairy, are gradually being won 
, -from the seat and turned into valuable 
-soil for farn/ing, by means of a special 
kind of gras^. It is a rushlike variety and 
collects mud about its fine roots and 
slender stalks. Inch by inch, it builds up 
the sh^re level. 
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RIVETLESS BQA:?! CUTS PATH 
X THROUGH ICE FIELD pj; 

^ That the cutter "Northland," the suc- 
cessor to the veteran coas^ ^ua rd boat 
"Bear," is well constructed for its duties 
^in the north was shown by its recent vic- 
'v tory over an ice field off Point Barrow. 
^ It came through unscathed after ripping 
^ and plowing its way through ice six 
^ inches thick. The test was considered a 
point for the special type of construction 
of the vessel. There are no rivets in the 
hull, the body being electrically welded 
throughout. Some engineers predicted 
that this form of hull would not stand the 
strain of the ice but would buckle. No 
such trouble occurred. On the other 
hand, the "Bear" once suffered a couple 
sof cracked timbers while breaking through 
ice but three inches thick. 
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THREE-IN-ONE METAL WORKER 
b 7^^^A'^^ST SHOP AID Mj^.^ 

For general use in a sheet-metafslrop, a 
oench machine with interchangeable faces 
.has been introHuted. It may be employed 
551 — wiring, turning or burring, the different 
'i)il2.G8i ^'^c^s being easily removed and attached 
to the shafts. Adjustments are made 
for material of different thicknesses and 
the gears are completely inclpsed for 

safqtv. 




Metal-Working Unit and Three of Its Operations; Note 
the laclosed Gears y 




Airplane Thrill Is 
vided for the Youngster 
in This Flying Swing 



FLYING S35LLNGJLIKE AIRPLANE 
ADDS TO CHILD'S SPORT 

Shaped like an airplane with a spinning 
propeller at the front, a child's swing now 
on the market holds three youngsters a 
a time and is suspended at four points so 
that it cannot tip. The wings are of wood, 
the body is four feet long and there is 
room for a passenger in front and behind 
the pilot's seat. The swing can be set up 
in a few moments and is suitable for out- \ 
door or indoor use. M 
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construction. They work 
in heat comparable with 
that of a Turkish bath, as 
they are surrounded by 
big steam pipes. The 
main problem involved i; 
to extend the preseni 
foundations to a poin. 
below the level of the 
floor of the subway. The 
supports for the new 
foundations are steel cyi 
inders in sections, vary- 
ing in diameter from 
twelve to sixteen inches, and in thickness, 
from one-eighth to three-eighths of an 
inch. In placing these sections, a small 
pit is dug under the column to be supported 
and a hydraulic jack set in position be- 
neath. The cylinder is then pressed down 
by the jack, since the building column can- 
not be raised. When the jack has been ex- 
tended to the limit, pressure is released, 
and another section of cylinder placed on 
top of the first and forced down until the 
bottom unit reaches such hard ground 
that it will go no farther. To hold up 
some of the columns, more than twenty 
steel piles will have to be forced down. 



CULTIVATOR SAWS THE SOIL 
FOR- BETTER PLANTING 



Lighted Letters on the Plane Wings Are Visible from 
Great Distance and Are Interchangeable 

FLYING BILLBOARD HAS LIGHTS 
UNDERNEATH WING? 

Effective use of air plan^ i or night ad- 
vertising is seen as a possibility in an ex- 
periment in Berlin, where a huge three- 
motored ship was fitted with lighted letters 
on the under surface of its wings which 
had a spread of ninety-five feet. The 
letters could be interchanged automati- 
cally to enable the display of more than one 
message. The sign could be read when 
the plane was more than a mile high. 



Applying the principle of sawing to the 
soil, an Indiana man has devised an im- 
plement that plows, disks, harrows and 
rolls the ground, all in one operation. 
Large revolving blades with sawlike teeth 
are said to cut into the ground to a depth 
of ten inches, pulverizing it and, at the 
same time, destroying weeds and rodents. 



Cultivator with 
Whirling S aw- 
Tooth Blades That 
Cut the Soil and 
Destroy Weeds 
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BURROW UNDER SKYSCRAPERS 
WHILE DIGGING SUBWAYS 

ile millions of persons walk about in 
the heart of New~¥ork's financial district, 
a crew of men toils far below the surface, 
bolstering up the foundations of the huge 
buildings while^-the new subway is under 
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Steel pilot guides PLAjisr . 

WITHCTUT HUMAN HELP, q ^ } 

"Jjj^lane without human help, was tested suc- 
cessfully recently at l«ix^, the great mili- 
tary airport near Marseilles, France, by 
■^^French army flyers. """TtreTtTechanical pilot, 
*'P\inventecl by Major Max Bouchard, weighs 
""^il* ''only sixty-seven-petmdsT'aTnlit is claimed 
^ ']^for it that it is far more effective than 
»-^-Y_,a human pilot, and makes it impossible to 
*^et a plane into such a position that flying 
speed is lost, the trouble that usually pre- 
''■^■'v^edes a tailspin. Flying blind, in fog or 
Pther conditions that make it impossible 
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or the pilot to see some object by which 
le can fix his position, is the cause of 
hiany tailspin accidents. Unable to orien- 
tate himself by a glimpse of ground or sky. 
he pilot loses all sense of direction, unless 
e watches his instruments carefully and 
beys them rather than his own sensa- 
ons. The steel pilot consists of electric 
-^motors which operate the longitudinal and 
.^^ateral controls and also steer the ship. 




Changing Tire with Aid of Electric Lamps That Are 
Worn on Headband for Better Vision 

TROUBLE LIGHTS WORN ON HEAD 
^AID IN FIXING AUTO 



S^LAMMING DOOR IS SILElfcii) 
r BY RUBBER CUSHI9N 



RECESS- 



DOOR JAMB, 



METAL 
FRAME- - 

P 

r>- RUBBER 
SHOCK 
ABSORBER 




DOOR 
FRAME 




ountermi tne 
face of the door 
frame, a small 
rubber buffer ef- 
fectually silences 
the slamming 
door. Projecting 
rubber tips absorb 
the shock. The 
cushion is easily 
attached, a small 
brass frame giv- 
ing it a secure 
foundation. 



Connected to the automobile batteries 
and worn on a band about the head,, two 
efficient electric lamps direct their rays 
where most needed when repairing the 
car, are not in the way and need no extra 
adjustment after once put on. The head- 
.eA^band is comfortable and secure, both 
hands are left free for use, and each light 
can be turned so that the rays may be 
thrown in any direction desired. 




WEAR SHO 



Geese are often driven long distances 
to market in central and southeastern 
Europe and, to protect their feet on hard 
roads, they are given curious "shoes" of 
tar and sand. They are first made to walk 
over an area that has been coated with 
the tar and when their feet are thoroughly 
smeared, they tread over sand. These 
shoes wear /■well, 'even for several days. 



V 

— ^1 

QUICK CLAMP ROLLER SKATE ^ 
PREVENTS ACCIDENTS // ^ 

Roller skates that can be put on in less 
than two seconds, the manufacturers state, 
have an adjustable 
clamp with a lock- 
ing device that fits 
into a slot on the 
heel. Once fas- 
tened, this catch 
cannot come loose 
accidentally. For 
stage work, the 
skate is especially 
desirable, as it 
is light and com- 
fortable and may 
be put on in the 
wings, saving the 
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risk of walking from the dressing room 
while wearing the rollers. 
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OWER FROM A NEW KIND OF PERPETUAL MOTION 




The Nearest Approach to Perpetual Motion Is This Hyrlraalactrir Plant That Generates Current to Pump 
Water up a Hill, So It May Flow Down and Generate More Electricity 



Generating electricity from water piower, 
and using the current to pump the water 
back up the hill and let it run down again 
to generate more electricity looks like an 
attempt at perpetual motion, but is actu- 
ally being done with success at the Rocky 
River plant of the Connecticut Wght and 
power com'pany on the Housatonic river. 
As losses from friction, plant inefficiency 
and other causes make it impossible to 
pump as much water as was used to gen- 
erate the current consumed to do the 
pumping, the arrangement does not ap- 
pear profitable, at first glance, but actu- 



ally it is. The answer is that the river is 
on the job twenty-four hours a day, gen- 
erating current, without regard to noon 
hours, Saturday afternoons, Sundays, holi- 
days and night time, when the demand for 
electricity drops as the factory load is shut 
ofif. The water flows whether or not cur- 
rent is required, and once it passes over 
the dam cannot be recalled. So the engi- 
neers did the next best thing and arranged 
to utilize the power that otherwise would 
be wasted. Two motor-driven centrifugal 
pumps, each with a capacity of 112.500 
gallons a minute, elevate the water 230 
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eet up the hillside back of the power 
ouse and pour it into a reservoir in the 
next valley. Then, when a peak load 
,comes and more generator capacity is 
eeded, the water runs back down the 
same pipe and turns the turbine wheels, 
asses on into the river, and flows down 
o operate other power houses farther 
own the stream. Another advantage of 
he scheme lies in the fact that the stor- 
age reservoir in the next valley has a ca- 
nity of 45,000,000,000 gallons, but the 
atural drainage into its basin supplies 
nly about one-quarter of that amount, 
leaving space for the pumps to fill. 




DECREASESTARS 

^ A new type of wheel having 



TWIN TIRE ON AUTO WHEEL 

nil 

. ^ .J V. t, two tires, 

^jSf^one within the other, and said to be adapt- 
^^<^able either to motor or trolley cars was 
'*>r exhibited recently. The outer tire is of 
solid rubber, the other, inside it, is pneu- 
matic and is incased in a steel frame next 
to the hub. This arrangement is said to 
take the strain from the outer tire while 
the inner one acts as a shock absorber. 
Punctures are /also eliminated. 





Automatic Telephone Box That Conceals a Motion-Pic- 
ture Camera for Trapping Criminals 

MO VIE C AMERA IN PHONE BOX 
-"TTELPS-TRAP CROOKS 



J^v 



Inclosed in an automatic-telephone box,' 
motion-picture camera devised by a 
estern inventdr, takes pictures of per- 



y'^XiSons without their knowledge. It is in- 
w» tended to be of aid in trapping bank rob- 



BOAT IS INFLATED LIKE TIRE 
AND FITS IN KNAPSACK C* ^ 

Designed especially for camping trips, 5f"^frs and others. The camera carries six- 
a rowboat, exhibited in Germany recently, ^^ff^i feet of film, is operated automatically 
can be folded into a knapsack and, wheff^^ and, in tests, has taken pictures of persons 
ready for use, is blown up like a tire. In ^^^ghty-five feet from the instrument. 

addition, it has a waterproof covering thal*?^ 

)'^ts over the top as a tent to protect th^^^ PAPER MONEY TO BE AGED 



from inclement weather. 





TO PROLONG WEAR 



The life of paper bank notes is a 



liout J 



iight months but this might be increased 
a year, treasury officials declare, if the 
paper were aged properly before being 
circulated. The process delays cracking 
and tearing. Between 1917 and 1920, the 
calls for currency were so heavy that the 
bureau of printing and engraving was un- 
able to keep the pace and new money was 
issued without the usual aging period. 
The new notes, which are to be about two- 
thirds the size of the present ones, are to 
be thoroughly aged before being issued, 
•T.- T, , . XT T T r u • ^ T, I the treasury department reports. They will 

'Tire Boat in Use; It Is of Fabric That Can Be ' li i • • . t-.i -i- • 

^ Folded into Small Bundle When Deflated resemble those in use in the Philippines. 





A Wild Elephant Charging through the Main Entrance to the Keedah, or Stockade, Used to Trap the Jungle 
Herds in the Round-Ups in Mysore State, India; the Guards on the Second Gate Are Armed to Check Any 
Attempted Stampede, and the Fence Is Protected by a Deep Ditch 



The Tame Squad Waiting for the Signal to Enter the Stockade and Start Cutting Out the Wild Animals, One 

by One, So They Can Be Hobbled and Chained to Trees 

By CAPTAIN J. P. WILLIAMS / V ^^^<t^lU^uA^ 



'T'RAPPING wild Indian elephants, to 
be domesticated for circuses and parks 
throughout the world, or put to work pil- 
ing teak and doing other heavy work at 
home, is a regularly organized business 
in the native state of Mysore. 

A vast wild-elephant preserve, a hun- 
dred miles from the state capital, has been 
set aside to raise the tuskers. At least 
once a year a jungle round-up, carried out 
in many ways like a cattle round-up on a 
ranch in the western United States, brings 
scores of the animals, with their cows 
and calves, into the fold. Pleasure is usu- 
ally combined with the business, and the 
round-up becomes a gala celebration in 
honor of distinguished guests. 

Weeks of preparation are necessary be- 
fore the actual elephant drive starts. An 
enormous stockade, built of logs driven 
into the ground and chained together, is 
erected in a jungle clearing. Inside the 
fence a deep ditch, carefully revetted with 



sharpened poles, is dug around the clear- 
ing, except in front of the gates. The 
ditch discourages an organized attempt to 
uproot the fence, which probably would 
crash if an entire herd could run into it. 

From the stockade, a long and broad 
avenue is cleared through the jungle, the 
undergrowth being piled along the edges 
to encourage the elephants to keep to the 
open path. Four to six hundred natives 
of the district usually are enlisted as 
beaters, and a herd of tame work elephants 
is brought down from Mysore city in 
specially constructed railroad cars, each 
built to hold one animal. 

When the appointed day for the round- 
up arrives, the beaters, distributed around 
miles of territory, start their work, beat- 
ing drums and pans, firing guns and fire- 
works, and making as much noise as pos- 
sible. The startled elephants in the jungle 
begin to mill about, until they find in one 
quarter there is no noise, so they head in 
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that direction. 
The gathering 
herd eventually 
stumbles on the 
cleared road- 
way and takes 
to it, as offering 
an easier ave- 
nue of escape 
than the track- 
less forest. 

Down the 
roadway the 
herd stampedes 
until they reach 
the stockade 
gate and pass 
through it. The 
watchers, hid- 
den in near-by 
trees, release 
the catch and 

the gate falls, barring escape of the herd. 

The tame elephants are then brought 
up and picketed near by, waiting until 
the captured wild animals get over their 
first fright. As they calm down, the gate 
is opened and a troop of wily old tuskers, 
able to fight if need be, and trained for 
the work, march in and surround the 
nearest animal, forcing him out away from 
his mates. Once outside, he is shoved and 
pushed around until he reaches a picket 
tree, when natives attach hobbles and 
chains and tie him up to get used to cap- 
tivity. One by one the entire wild herd 
is treated in the same manner. Some fight. 




some are stubborn and lie down and re- 
fuse to move, while others quickly accept 
the new order of things and yield. 

For several days the captives are kept 
chained to trees. Then they are yoked 
one by one to tame elephants and led down 
to water, and permitted to take a dust or 
mud bath. The same training goes on 
day after day until they become sufficiently 
broken to be worked alone. It usually 
takes a month or so to tame them suffi- 
ciently to be yoked to work animals, and 
several weeks more before they are suffi- 
ciently domes- 
ticated to be 
worked alone. 

Then comes 
the annual ele- 
phant auction, 
attended by ele- 
phant buyers 
from all over 
India, as well as 
zoo and circus 
agents from 
foreign lands. 
The best of the 
work animals 
go to the lum- 
bering opera- 
tions, where 
they are able 
to carry enor- 
mous logs with 
their tusks. 




Going to the Round-Up by Bullock Cart; Half-Tamed 
Young Elephants in the Stockade, and a Wild One 
Being Led to Water 
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The Arrival of a Wily Old Tusker at 
the Round-Up Scene; the Tame Herd 
Is Transported a Hundred Miles by 
Specially Built Railroad Cars, Each De- 
signed to Carry One Elephant, and 
Equipped with Special Shackles to Pre- 
vent an Accident if the Occupant Be- 
comes Frightened during the Journey; 
Below;, the Pit That Guards the Stock- 
ade against Attack by the Wild Herd; 
the Deep Ditch Is Revetted with Sticks 
to Further Discourage Any Attempt 
at Rushing the Wall 
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Water Tank in Form of Pineapple at Canning Plant 
in Honolulu 

TANK IN FORM OF PIN] 

ADVERTISES PROtTuCT 

Water for the sprinkler system in a can- 
ninj^ plant at Honolulu is contained in a 
huge tank, shaped like a pineapple to ad- 
vertise the company's product. The tank 
holds 100,000 gallons, is sixty-four feet 
high and is mounted on a steel tower, 135 
feet tall, so that it can be seen from almost 
any part of the city. Painted sheet-metal 
strips were used to form the crest of the 
"pineapple," which weighs fifty-five tons. 



T, PUTTING MOLg_TO WORK 



may harnessed to perform^many other 
useful tasks, he believes, when the right 
kinds of food are supplied for it and more, 
is known about its functions 




MAGIC LANTERNS IN SUBW^YS-O^^ 
, ^ /ENTERTAIN. PASSENGER 

Patrons of a Pans subway line are en- 
joying picture shows as the Trains speecl^^ 
through the tubes. Four magic lanterns 
have been installed in each car, two onr»^^ 
each side, and the views are projected orf 
the dark walls of the subwav. Advertise-^ \ 
ments, pictures of celebrities and otherjV 
features are shown. The lanterns operate 
automatically, and the show begins as^:^<i 
soon as a train leaves the station. 



6- 

RADIO AS DISEASE CURE 
/ -2, ^> GIVEN NEW TESTS 

To test various theories as to the effi- 
ciency of radio waves in treating disease, 
a special apparatus has been devised in 
France. It is so arranged that the radia- 
tions may be better directed upon the af- 
fected parts and, at the same time, there 
is a means for measuring the amount of 
absorption. In a test, a coil of copper 



Mold, a form of plant growth which 
spoils bread and other foods, is being put 
to constructive work. It long has been 
employed in the making of cheese and now 
scientists have found use for it in produc- 
ing citric acid, formerly derived chiefly 
from lemons and other sour fruits, and to 
reduce the cost of another useful sub- 
stance, gluconic acid. This formerly cost 
$100 a pound. With the aid of mold, it 
can now be made for some thirty cents a 
pound. In the opinion of H. T. Herrick, 
of the department of agriculture, chem- 
istry is just beginning to realize the possi- 
bilities of this queer fjjngus growth. It 




Part of the Apparatus Used in French Laboratory to 
Test the Curative Power of Radio 

wire is wound around the arm, leg or 
other part, acting as a radio receiver. 

(^OiXy^^ c^l\ct<\^'tu!. 
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Sketch of Proposed Automobile Highway across the Country ;«tfae Inner Lanes Would Be/tDevoted to Heavy 

Bus Traffic, ,the Outer One^f^r Pleasure Cars . ^ . / 

Two wide automobile highways, span- 



ning the country, one on the north and 
one on the south, are proposed by R. A. 
Carpenter, chief en gineer of a^hi cago 
park sysfemTto provTSeTor the great in- 
crease in motor traffic. The southern road 
would run from Savannah, Ga., to Los 
Angeles, Calif., a distance of approxi- 
mately 2,800 miles. The northern route 
would extend from Boston to Portland, 
Oreg., some 3.350 miles. Each roadway 
would be 250 feet wide and have four dif- 
ferent traffic lanes, two on the outside 
for lighter traffic and the two inner ones 
for heavy bus and truck business. The 
lanes would Be separated by curbs and on 
each side of the highway would be a 
sidewalk, six and one-half feet wide. Mr. 
Carpenter proposes to have a right of way 
acquired for the roads, just as was done 
in building the railroads. He estimates 
that both lines could be constructed for 
$4,600,000,000, including the cost of the 
land which could be obtained by con- 
demnation proceedings. Although the 
sum is a large one, it is believed that a toll 
charge would rapidly defray the cost, and 
that the highways would be heavily pat- 
ronized, as they would eliminate delays, 



permit higher speeds tlran now Aiaintained 
and eliminate detours. The big roads 
would be devoted chiefly to commercial 
and through traffic, entrances would be 
provided at intervals of ten miles or more, 
and it is thought that they would form the 
basis for a later system of lateral highways 
to connect them. 



OILER FOR STORAGE BATTERY 
y^r/\, PREVENTS CORROSION 

Troublesome corrosion of automobile 
storage-battery terminals is prevented by 
an oiling unit devised by an Ohio inventor. 

It consists of a 
lead oil reservoir, 
shaped like a large 
washer, which fits 
about the battery- 
terminal post, and 
a felt washer above 
the reservoir. The 
two pieces are held 
in place by the 
terminal clamp. 
Lubricating oil is poured into the reser- 
voir, a few drops being added^ each month. 
It forms a thin fi^lm on the terminal. 
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DANGER BELL TRAPS AUTOS 
RUNNING PA^T ^LIGHTS 

One policema^^if supervise th^fights 
along half a mile of greets under a system 
recently introduced iri\pngland. It oper- 
ates in somewhat the same manner as the 
automatic signal controls except that the 
human attendant makes the changes by 
means of an electrically operated lever. 
Should a car run past the stop light, it 
passes over a wire which causes a bell to 
ring, warning the motorist and signaling 



BORAX FATAL TO 

Ope and one-half parts 
of borax to a thousand of {(JM^ 
water, proved fatal toQ^^ 
mosqu\to larvae, Cornellfr, 
University scientists have 
found. They used it with ^ 
good results on rainwater ^ 
barrels, cisterns andother'^^ 
places where the mosqui>;^ 
toes multiply, and discov- H 
ered, also, that the borax y 
holds it larvae-killingCy 
powers for a long timeJ^i^ 
One experiment lasted 
nearly two months but <^ 
the solution did not lose V 
its strength. The invest}- 
gators add, however, that ^ 
the borax sliould be used only where its CS, 
effects on animals and on plant life will bV^ 
of no serious consequence. 



Crosses the Line; 



LOOK 
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the policeman at the same time. 



AT WORLD UPSIDE DOWN 
TO TEST SENSES 

lasses that show all objects a g though 
inverted, are worn by subjects taking 
special tests at an eastern uniyersitx. Since 
they isolate, the sense of sight from its 
co-ordination with the other senses, they 
help determine how intimately the senses 
are related when the subject tries to per- 
form tasks/ while gazing through them. 




BIG WINDMilX' RAISES WATER 
r^^C^ NINE HUNDRED FEET 

I Using windmills to pump water, generic 
ate power and perform other tasks is not 
a new idea, but not many persons realize 
what great improvements have been made 
in the mills in the last few years. Wheels 
are now made as large as twenty-two and 
one-half feet in diameter, they have ta- 
pered roller bearings, unusual oiling ca- 
pacity and are otherwise equipped for long 
service with a minimum of attention. On 
a southwestern cattle ranch is a wheel six- 
teen feet in diameter, used to pump water ^ 
from a well 900 feet deep. It is mounte<t:;-^ 
on a tower thirty-five feet high and the"^ 
complete millhead weighs 2,800 pounds. ^ 
In spite of this great lift, tlie pump is op- 
erated efficiently even with little wind. 




' Looking at the World through Glasses That Show Ob- 
jects Upside Down to Test the Senses 
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-^t^HEN Ray Keech, 
Re' ' daring motor racer, 
rove a specially built 
y_.ar at a velocity of 205 
.liles an hour, shatter- 
ing all automobile-speed 
records, the world ac- 
claimed his feat. 

Yet the thrilling speed 
which he attained was a 
snail's gait compared 
with the possible veloc- 
ity of atoms and their 
electrons. The latter, 
which are following cir- 
cular and elliptical courses, make tril- 
lions of revolutions a second at 
speeds which man cannot even con- 
ceive. An atom of air moves a mile 
a second — twice as fast as a bullet moves. 

In a single gram of radium, for example, 
many billions of atoms explode every sec- 
ond, each shooting a helium-atom nu- 
cleus 12,000 miles a second or sending out 
electrons with approximately the speed 
of light. 

Radium emits a new kind of high-fre- 
quency radiation called "gamma rays." 
When exposed to these rays, iron is as 
transparent as glass. Eleven distinct ex- 
plosions occur in the various transmuta- 
tions of radium atoms and after each ex- 
plosion, the atom changes into an entirely 
different element. 

An atom is the smallest unit possessing 
the characteristic properties of any chem- 
ical element. Small wonder they are dif- 
ficult to study, for forty thousand million 
million of them at rest would cover an 
area of but one square inch. If atoms 
were as large as baseballs, a mere thimble- 
iul of air would provide enough to bury 
the United States under a blanket 1,000 
feet thick. Despite the indescribable 
smallness of atoms, science has developed 
an effective method of weighing them 



Model Illustrating, in Six Spirals, the Formation of 
the Quartz Crystal, with a Knotted Thread Marking 
Each Electron 

after they are shot from electric guns. 
They also have been photographed. The 
atom in action resembles a shooting star 
speeding through space. Its collisions 
with other atoms produce light or fire. 
By proper amplification, the sound of an 
atom striking a target can be tuned to 
the perception of the human ear. 

The cherished dream of the alchemists 
may eventually become a reality if future 
adventures in atom hunting yield such 
valuable discoveries as have past experi- 
mental quests. Atoms of many elements 
already have been broken up by shooting 
electrons from these atoms or shattering 
their nuclei. Scientists now seek to build 
up such nuclei at will. When they master 
that art, science will be qualified to trans- 
mute elements — an epochal eventuality. 

Once the world thought there were four 
elements — fire, air, earth and water. Then 
the number kept on increasing until, about 
the middle of the last Century, scientists 
thought the total probably was innumer- 
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Mr. H. D. Hubbard with Three Models; Carbon Nucleus, Left, Carbon Atom, 
Center, and Diamond, at Right 

able. Now science has cut the number 
down to just ninety-two, of which ninety 
are known. The question immediately 
arises of how science could write down 
the list from hydrogen, No. 1, to uranium, 
No. 92, and put a period there, definitely 
saying there is nothing beyond uranium, 
nothing before hydrogen, and nothing in 
between the elements on the list. 

The answer is that every element is com- 
posed of atoms, and every atom is made 
up of one proton, a unit of positive elec- 
tricity, and a varying number of electrons, 
or negative electricity, the latter revolv- 
ing around the proton. 

The atoms of the various elements are 
now believed to be made up this way, the 
difference between any two consecutive 
numbers in the list of elements being one 
electron per atom. In other words, hy- 
drogen, first on the list, is made up of 
atoms having one proton and one elec- 
tron — the simplest structure of all. Helium, 
the rare gas used to inflate American diri- 
gibles, comes next, with one proton and 
two electrons per atom. Lithium is third. 
If science could find a way to add one 
electron to each atom of hydrogen, that 
highly inflammable balloon gas would be 
converted into safe helium. 

In other words, the ancient alchemists 
who sought to transmute other elements 



into gold were working on the right idea. 
Strangely enough, one of their favorite 
experiments was to try to change mercury 
into gold, and mercury and gold are just 
one electron per atom apart. The alche- 
mists chose mercury because it is the 
only metal which is fluid at ordinary tem- 
peratures, and they reasoned it was al- 
ready in such an unsta- 
ble state that it might be 
easy to make gold out of 
it. Recently scientists 
have demonstrated that 
it is probably entirely 
feasible to make the 
change, but that it would 
cost so much for elec- 
tricity that it would not 
be profitable. 

But why does science 
know that there are only 
ninety-two elements? 
The answer is that, as 
more electrons are added, 
the structure of an atom becomes increas- 
ingly complex until finally it reaches a 
stage where it is no longer stable. The re- 
sult is radioactivity, which is possessed 
not only by radium, eighty-eighth on the 
list, but also by the four that follow: ac- 
tinium, thorium, uranium X. and uranium. 
These five, being unstable, are constantly 
breaking down and changing into sim- 
pler forms, and it seems certain that be- 
yond uranium the atomic structure would 
be so intricate that it just could not live. 

The alchemists, whose misplaced efforts 
were for so long a joke, really were scien- 
tific in their way, and laid the cornerstone 
for modern chemistry. One of them, 
Brand of Hamburg, Germany, sought to 
make gold by combining everything he 
could find in his retorts, and eventually 
discovered phosphorus, the first element 
ever discovered in a laboratory. More 
than fifty years later a Swedish chemist, 
Gustav Brandt, investigating some curious 
ore found in German copper mines, dis- 
covered another. The ore looked like 
copper, but the miners had found they 
could extract no copper from it, so they 
called the stuff "Kobold," after a demoH 
who was supposed to be intent on annoy- 
ing miners. From the ore Brandt ex- 
tracted and named our modern cobalt. In 
1751, the German chemist A. F. Cornstedt, 
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Periodic Chart of the Atoms and a Group of Atom Models Devised by H. D. Hubbard, Secretary of the Bureau 
of Standards, to Illustrate Theories of the Composition of Matter 



by the same methods, extracted another 
element from the same ores, which he 
• named niCkel, taking the word from "kup- 
fernickel," meaning "copper devil," an- 
other name the miners applied to the de- 
mon Kobold. 

Those discoveries were the foundation of 
modern analytical chemistry. In the latter 
half of the eighteenth century, Henry 
Cavendish discovered an old formula writ- 
ten three centuries earlier by the great 
alchemist Paracelsus and from it prepared 
a gas he called "inflammable air." That 
gas was hydrogen, still used to fill balloons 
and airships when helium is not available. 

The element nitrogen, that forms four- 
fifths of the air, was discovered by a bota- 
nist, Prof. Rutherford of the university 
of Edinburgh, in 1772. Two years later, 
Joseph Priestly, of Philadelphia, separated 
the life-giving element of air, oxygen. In 
the same year Scheele, of Sweden, discov- 
ered the element chlorine, first poison gas 
used in the World war, and the purifying 
agent in most municipal water plants. 

By 1804, twelve new elements had been 
added to the list of such common ones as 
gold, silver, copper, iron, tin and a few 
others known to the ancients. Three 
years later. Sir Humphrey Davy, the in- 
ventor of the miners' safety lamp, added 
a whole list of new substances. Davy, 



a druggist's clerk, had discovered nitrous 
oxide, and on the strength of that ob- 
tained a chemical appointment. Experi- 
menting with the efifects of an electric cur- 
rent on various chemicals, he discovered 
sodium, potassium, calcium, strontium 
and barium. His was one of the greatest 
achievements in chemical research, until 
the invention of the spectroscope initiated 
the method of investigation used today. 

The spectroscope is simply an arrange- 
ment of prisms to break up light into its 
primary colors, producing artificial rain- 
bows by refraction. Its value lies in the 
fact that when any element is heated t© 
the point where it gives off light, that 
light, when analyzed, contains exactly the 
same wave bands as any other sample of 
light from the same material. It is be- 
cause of this that astronomers know what 
elements are in stars millions of light 
years away. 

With the spectroscope to aid them, 
scientists added new elements rapidly. By 
1920, there were only six of the ninety- 
two missing, and now all but two have 
been found. The last one located, illi- 
nium, was found by Prof. B. S. Hopkins, 
of the University of Illinois, and named 
for his state. 

The two missing ones are Nos. 85 and 
87 in the scale. No. 85 is expected to be 
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Demonstrating the Attraction of Unlike Electrons with 

Floating Magnets of Celluloid and Cobalt Steel 



somewhat similar to the familiar element 
iodine, and No. 87 is expected to be like 
the series of alkali metals, that is, lithium, 
sodium, potassium, rubidium and ccesium. 
Because of its location next on the list to 
radium, it also is considered probable that 
it will show traces of radioactivity. 

Much of the credit for the elucidation 
of the atomic theory goes to Henry D. 
Hubbard, secretary of the U. S. bureau of 
standards and compiler of the periodic 
chart of the atoms used in classroom in- 
struction. The chart is really the founda- 
tion of modern chemistry and the alpha- 
bet of the universe. He also has origi- 
nated numbers of models to show the 
structure of various materials. 

One of his sets of models, depicting the 
formation of carbon nuclei, carbon atoms 
and diamonds, visualizes the hidden reason 
for the diamond's exceptional hardness and 
strength, as well as its clarity. Strength 
and hardness are due to the arrangement 
of the atoms, and clarity to the "space 
patterns" which their peculiar arrange- 
ment provides. Pure silicon, gray Ger- 
manium and tin have about the same gen- 



eral structure as the diamond, but lack 
both its stupendous strength and density 
and the space patterns that make the 
precious stone transparent. 

Edison once said that "some day we 
shall say to an atom in a rose, 'come and 
go into this other flower.' " Science al- 
ready is able to accomplish transforma- 
tions much more subtle, for, by merely 
shooting electrons of the right speed or 
by use of rays of light of the right fre- 
quency, it can change the electron ar- 
rangement of an atom. "We are fast 
learning," says Mr. Hubbard, "the exact 
voltage to use in removing any electron 
from any atom, or for moving such elec- 
trons from any energy level to any other 
at will." 

It is to further this work that the Ger- 
mans are attempting to trap 30,000,000 
volts of lightning on a Swiss mountain 
top, and scientists of the Carnegie Insti- 
tution are attempting to produce equally 
high man-made lightning charges in the 
laboratory. With 30,000,000 volts it is be- 
lieved any atom can be broken down, its 
energy released, or its nature converted 
into some other element. 

With a group of cobalt magnets in- 
closed in celluloid balls about the size of 
golf balls, Mr. Hubbard illustrates the 
formation of atoms through the arrange- 
ment of electrons about the central pro- 
ton. Placed on a smooth-glass desk top 
or floated in water, the magnetic balls al- 
ways arrange themselves in characteristic 
patterns, according to their number. With 
one positive nucleus and three negative 
electrons, the four balls will always form 
a group with the positive one in the center 
and the three negatives grouped around it 
equidistant from each other. They can 
be jiggled about and moved at will, but 
when released will always return to their 
own arrangement. 

One positive and two negatives always 
form a line, with the positive in the mid- 
dle. Two positives and one negative form 
the same sort of line, with the negative be- 
tween the other two. Three negative balls 
placed in a basin of water move as far 
apart as possible, for like charges repel. 
It is the attraction of opposites that keeps 
the electrons grouped about their proton 
in the atom, and the opposition of like 
charges that keeps the electrons distrib- 
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uted in their space pattern. In one of 
Dr. Hubbard's demonstrations, two posi- 
tive and two negative balls form a cube 
in the water, with plus and minus alter- 
nating around the square. Each edge of 
the square, with one positive and one neg- 
ative ball, represents a hydrogen atom, 
and the entire square a hydrogen molecule. 

The arrangement of the atoms is re- 
sponsible for the various characteristics of 
each element. Lead, aluminum and sim- 
ilar metals are soft and ductile because 
their flat, cubelike atoms are face-cen- 
tered, that is, their flat surfaces face each 
other, and atoms in one layer can slip 
smoothly across those in the next. On 
the other hand, iron, tungsten and similar 
hard metals have body-centered atoms, 
interlocked so that they do not slip easily. 

One of the marvels of modern chemistry 
is the way in which the experimenter takes 
the atoms and fits them together into new 
synthetic products. 

Thousands of these atom groups have 
been produced by the chemist, such things 
as thein or caffein, which stimulate gently 
without developing intoxication; like ad- 
renalin, which duplicates nature's control 
of the heart and lungs ; like the synthetic 
dyes that produce new colors, the syn- 
thetic perfumes that rival the flowers of 
nature, and like the many medicines that 
heal disease, relieve pain or produce sleep. 

"Atoms are veritable wonder workers," 
concluded Mr. Hubbard. "They are re- 
sponsive as living 




Leading Dog to the Training 'Ijrounds; Animal Is 
Watching the Man He Is to Attack 

TRAINING SCHOOL FORDOOS. 
AIDS POJJCE DEPARTMENT 

To train dogs for police duties, special 
schools are maintained under the direction 
of experts who understand the animals and 
know the tactics of criminals. One of the 
teachers wears a padded coat so that the 
dog cannot injure him. 
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GUARD /FENCE AROUND PLANE 
PROTECTS AIRPORT CROWDS 



things, and they 
also may be ener- 
gized like the human 
body; they labor 
industriously as 
jewelers of nature 
and crystal builders, 
.while they are also 
the expert makers 
of molecules, and 
even manufacture 
far-away stars. We 
stand on the thresh- 
old of the very mas- 
tery of nature 
through the control 
of atom combina- 
tions and the re- 
lease of the energies 
they can absorb." 




Spectators have 
caused so many 
near-accidents at 
the jQakland, Calif., 
airport that officials 
iTave constructed a 
portable fence to 
keep persons away 
from the propellers. 
As soon as a plane 
lands and has taxied 
to its position on 
the field, the guard 
is immediately set 
in place around the 
ship so that 
visitors are kept at 
a safe distance from 
the whirling pro- 
Fence in Front of AirpUne to Protect Visitors pcUcr blftdcS. 
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LTIMETER TO DEFEAT FOGS 
AIDS SAFER FLYING 



CS 

receiving apparatus in the plane, telling 
the pilot how to govern his descent when 
visibility is poor. 



RICHES FROM THE JUNK PILE 
CUT RAILROAD-EXPENSES 

bright new tin buckets, cups and other, 
articles are being manufactured from old' 
metal roofing, empty powder and carbid^!^ 
containers and other junk salvaged by the^ 
railroads. Old broom handles are made ' 
into staffs for signal flags, old canvas is 
transformed into curtains for the locomo-" 
tive cabs and coaches, steam-pipe cover- 
ings and aprons. Thrift practices such as 
these save the carriers hundreds of thou-j 
sands of dollars annually, according to tV 
American Railway association. 



Seat in Place ; How It Is Adjusted under Cushion, and 
in Use, with Straps about the Baby 

SAFETY AUTO SEAT FOR BABY 
SAVES MOTHER WORRY 

Infants ride in the automobile with 
safety when strapped to a special seat that 
rests securely by the driver's side. The 
bottom part fits under the cushion, which 
holds it in position, while bands attached 
to the back are carried about the baby's 
waist and chest. The unit is of special 
service, when driving with small children. 



RADIO TOWER ON MOUNTAIN 
REACHED BY CABLE CARS 



adio waves speed to all parts of the 
world from station WOK O at Mt. Beacon, 
N. Y., but to reacTT^tlTe broadcasting 
towers, visitors use a cable car on one of 
the steepest inclined railways in the coun- 
try. The high steel supports, resembling 
huge spider webs, when viewed from be- 
low, are 1,540 feet above sea level. 



Hl3 

Among the devices being tested by the 
army air corps for safer flying is an im- 
proved altimeter that registers the exact 
distance between the plane and the ground 
objects below at all times. This would 
gfive a pilot reliable information as to his 
altitude even if he were flying through 
fogs or in darkness. Instruments now in 
use are operated by atmospheric pressure 
and show distance above sea level. Few 
of them are effective below 1.000 feet, 
^/^^^ther experiments are being made with an 
installation to reduce the danger of land- 
ings in bad weather. It is a series of wires, 
radiating from the center of the airport 
and from each wire signals are sent to the 




Looking Up under One of the t^Mio Broadcasting 
Towers at Mt. Beacon, New York 
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TWO-DECK SLEEPING CAR HAS HOTEL COMFORTS 





At Left, Lower Room of Double-Decked Sleeping Car, with Berth Made Up, and, at Right, Steps Leading to pv ~v 
Platform, and View of the Upper Berths with the Washstand between Them \. 



ing, and under the basin is a stool that may^ 
be used in dressing and to assist a person^ 
in getting into bed. Passengers occupyin^'^ 
these "duplex" berths also have access to\o 
a day room, which may take the place of 
the club or lounge car. 



Conveniences of a hotel room or a liner 
cabin may be enjoyed on the railroad in a 
double-decked sleeping car designed by 
an eastern architect. It provides better 
facilities for dressing, greater privacy, and 

each berth, or room below, has an indi- 

vidual washstand and other plumbing J,^^ 
while the same advantages are provided ^ TOP OwER AUTO RUMB 
for each pair of upper berths. Instead of , , CtUICKLY TAIC 

the usual center aisle, a passageway runs /tt> ^ O^VvCXR.-'c 
along the side of the car for about two-^ For the protection of persons 
thirds of its length. From this passage 
seven rooms open, each with complete 
plumbing. The ceiling height is about 
seven feet. There is a comfortable arm- 
chair and a seat which, at night, foriu!^^ 
part of the double bed and, during the day, \ 
may be shifted to any position desired. An 
ample recess provides space for luggage. 
Between the rooms, and opening from the 
passageway, are steps leading to the uppe*^ 
berths. There are sixteen of these cross- n 
wise of the car, with a window at either^'* 
end. There are also lockers for luggage^^ ^ 

and the berths are two feet longer thaO ^^'''^^ ^^'^ ^"'"'''^ 
the usual kind. The steps lead to a plat- 
form between the berths. At the foot of 
each bed is a washbasin and other plumb 




persons in the 
to's rumble seat, a top has been intro- 
ced that can be taken off or put on in 
,v moments. Tt is snapped into place 



able Top Stretched from Back 



the Adjust- 




and keeps off sun and dust. Side curtains 
y be added for protection against rainy' 
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111 the Dt»g out.jVhere Bureau of Standards Scientists Took the Pulse of a Burning Building by Batteries of 
'"Electrical Thermometers in the Search for New Facts about Fires 



17[ THAT happens when the water hits 
the fire? 

The fire goes out, true; but why, and 
does it go out right away, or does the 
water, as many experienced firemen claim, 
make the fire burn with a fiercer blaze 
just at first ? 

Firemen have been pouring water on fires 
since the days of volunteer bucket bri- 
gades, but ask any half dozen of them 
what happens when the water meets the 
flame and there is apt to be a disagreement. 

On a recent Sunday morning the cream 
of Washington's fire department, sup- 
ported by rows of policemen, turned out 
to watch the government burn down a 
five-story brick building with a two-story 
annex. It was a different sort of fire, 
for not a drop of water was spilt, and the 
firemen stood at ease while the floors 
crashed to the basement and the walls 
tumbled out on vacant lots on either side. 
For days afterward, they kept watch while 
flames continued to play through the de- 
bris until the last stick of inflammable ma- 



terial had been consumed and the red-hot 
iron and almost molten bricks cooled 
down to normal temperature. 

It was a scientific fire, and, in a heat- 
proof dugout several hundred feet away, 
groups of scientists, working in relays, 
kept watch for days over the recording 
ends of several score electric thermome- 
ters which had been placed throughout the 
building and crashed with it. 

They learned things about fires which 
had never been known before, particularly 
the things that happen when a conflagra- 
tion sweeps a section of the city and 
spreads so fast firemen can't reach the 
heart of it with their hose lines. 

Keeping watch with them were repre- 
sentatives of every important office-safe 
and filing-cabinet maker in the country, 
for each had placed samples of his product, 
shiny in new paint, in the buildings, stuffed 
them with old ledgers and papers and then 
watched them go down with the ruins. 
Days later, when the ruins had cooled 
down, the safes and filing cabinets were 
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Just as the Walls Began to Fall; a View of the Five- 
ment Scientists to Study the 

dug out, jimmied or burned open, and the 
contents examined to see if they had come 
through intact, charred but yet readable, 
or whether they had been completely de- 
stroyed. 

For the first time science learned the 
temperatures which can be reached in an 
unchecked fire. Some of the 110 electric 
thermocouples recorded temperatures as 
high as 2,500 to 3,000 degrees. At noon 
the next day, thirty hours after the walls 
had crashed to the ground, recording in- 
struments in the debris were still showing 
temperatures of 2,000 degrees, which is 
400 degrees above the fusing point of iron. 

Had water been turned on the fire at its 



Story, Washington, D. C, Building Burned by Govem- 
Effect of Fires on OHice Safes 

height, it is probable the firemen would 
have seen the flames increase for an in- 
stant, for at such temperatures the ele- 
ments of water, hydrogen and oxygen, 
would be dissociated and burn as a gas. 
The same process, blowing steam into a 
furnace in which coal is heated to incan- 
descence, is used in making water gas. 

After the first flash, however, the fire 
would quickly subside, owing to the cool- 
ing of the burning material below the 
point of combustion. The water, and the 
steam generated from it, may also have 
some blanketing effect, excluding oxygen 
in the air from the flames, but the cooling 
effect is the chief one in putting out a fire. 
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The chief infor- 
mation the bureau 
of standards ob- 
tained from its per- 
sonally conducted 
fire in Washington, 
however, is the tem- 
peratures a fire can 
reach when uncon- 
trolled, and the time 
it can linger in the 
debris. The two 
buildings burned 
were part of a row 

being removed to make way for new gov- 
ernment structures. To prepare them 
for the fire, a new steel roof was installed, 
to keep sparks from being carried upward 
and spread over the city, and the brick 
walls of the five-story structure were re- 
inforced near the top with heavy steel 
rods, an inch and a half thick, stretching 
from wall to wall. The heat, however, was 
so intense that the mortar and bricks gave 
way, and fire experts estimated the rods 
did not hold the walls up for more than 
ten or fifteen minutes longer than they 
would have stood alone. When the bricks 
on one side gave way the red-hot bars 
whipped through the air like rubber bands 
and fell in an adjoining lot. 

To duplicate conditions in an average 
office building. 150 tons of old lumber was 
stored in the building, representing the 
fuel that would be furnished by a normal 
quantity of oflSce furniture. In one seg- 
ment of the building, the fuel loading was 
seven and a half pounds per square foot 




of floor space, in another double that, and 
in a third, it reached thirty pounds to the 
foot, the amounts representing three types 
of office and factory conditions. 

Scattered on the various floors were 
the thirty-two safes and steel cabinets. In 
each one was an alarm clock, with an in- 
genious trip lever to stop it when the safe 
tumbled tii rough the floor, giving the ex- 
act moment at which it fell. The safes 
ranged from 600 to 3,200 pounds in weight, 
and they fell from fifteen to fifty feet, de- 
pending on the floor on which they were 
placed. Besides the alarm clocks and their 

load of books and 
papers, each safe 
contained from two 
to four maximum- 
temperature re- 
cording thermome- 
ters to show the 
greatest heat 
reached within the 
steel container. 

The actual test, 
while the walls and 
floors held, was not 
so severe as that 
given safes in the 




Rigging the Thermocouples, Setting an Alarm Clock 
in One of the Safes, and. Bottom, the Basement-De- 
bris-Temperature Takers 
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fire underwriters' labora- 
tories, where they are 
heated for hours in fur- 
naces and then dropped 
three floors onto a hard 
concrete platform ; but 
after the building col- 
lapsed the containers lay 
for days in the intense 
heat of the slowly cool- 
ing debris. 

The bureau of stand- 
ards has erected and 
burned a number of 
buildings during the last 
five years, most of them 
one-story brick, tile or 
wood structures, packed 
with obsolete furniture 
from various government 
departments. The oppor- 
tunity, however, to de- 
stroy a five-story struc- 
ture in the heart of a big 
city was unique. A mass 
of information has been 
collected from the fires 
and is being used to de- 
velop standards for fire- 
resisting building mate- 
rials and construction. 

Types of construction 
with different materials 
are first tested in gas- 
heated furnaces, and the 
time they will stand, for 
varying thicknesses, 
charted. Then experimental buildings are 
erected, loaded with furniture, and 
touched off, while electric thermometers 
record the temperatures reached. A sam- 
ple office-building fire, with twenty pounds 
of combustibles to the square foot, is 
equivalent to a two-hour furnace test, and 




The Fire at Its Height, a Few Minutes after the Start ; in the Background 
Is the Post Office Building 



with fifty-five pounds to the square foot, 
it is equal to an eight-hour furnace fire. 

Brick walls stood the flames for an hour, 
in the case of four-inch unplastered walls, 
to thirteen hours, for foot-thick ones. 
Plaster on both sides increased the wall's 
fire resistance about two and a half hours. 



AUTO LIGHT THAT PIERCES FOG 
PROMOTES SAFETY ^""^^^^^^ry 

For automobile lamps or airplane land^ 
ing-field lights, a special lens now on the 
market, projects an amber-colored beam 
which is said to penetrate fog much more 
effectively than the usual white light. The 
color is produced by the rays shining 
through a curi9us mixture of jninute me- 



tallic particles that give the beam a con- 
trasting shade as it is reflected from a 
highly polished metallic mirror. This 
makes it much more visible through the 
white mist, and the lens also reduces the 
glare. Pilots at a landing field in Califor- 
nia report that one of the small lights, with 
a lens of this kind, can be seen through 
fogs and at distances when the big 7,500,- 
OOO-candlepower beacon is invisible. 
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Scoreboard on Ground That Told the German Endurance Flyers How Many Hours They Had Remained 
Aloft and Gave Them an Encouraging "Bravo" to Cheer Them On 



air sign boards aid flyers 
^w;h endurance record 

One '^V^tlie 'aids to~The German pilots 
who recently set a record of more than 
sixty-five hours of continuous flying, was 
a large scoreboard that showed the num- 
ber of hours the men remained in the air. 
The figures were changed as the race pro- 
gressed so that the flyers could tell at a 
glance by looking down on the board on 
the ground, just what performance they 
had made. 



LIGHT WAVES EASILY BENT 
s>T('--r'~AROUND BALL 

Tliat light waves can be bent around a 
solid object as easily as sound waves over- 
come obstacles has been demonstrated by 
Mason E. Hufford, of Indiana University, 




Original Photograph of Woodrow Wilson, Left, and 
Photo Made with Steel Ball as a Lens 



who takes pictures using a steel ball for a 
lens. Mounting a picture in a small hole 
cut in a box, and focusing light waves 
from a carbon-arc lamp through the hole, 
Dr. Hufford suspended a steel ball half- 
way between the box aperture and a pho- 
tographic plate, and succeeded in obtain- 
ing a clear photograph, instead of the 
shadow of the steel ball that might have 
been expected. The light waves, striking 
the ball, have their paths changed as they 
pass into the shadow behind the ball until 
they either unite or destroy each other, so 
that the ball acts as a focusing lens. By 
placing a figure of any kind in the open- 
ing in the box, an inverted image is ob- 
tained on the plate. Moving the ball closer 
to the negative enlarges the picture, while 
moving it toward the photographic plate 
reduces the size of the image. , ^ 

SIX-HEADED CABBAGE PLANT 
, , .HAS EIGHT-FOOT STALK 

That controlled temperature has a more 
important effect on various crops than is 
generally known, has been shown by ex- 
periments at Cornell University, where a 
six-headed 'cabbage plant was grown on 
a stalk eight feet high after two years' cu^^^ 'v; 
tivation under a constantly high temper- ^ 
ature. Only when the plant was removed - ■ ~ 
to a cooler place — it had been grown un- ^ 
der seventy degrees Fahrenheit and above , 

V'l •• .c ], . ' ^ 
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— did it stop producing heads and form 
seeds. The tests indicated that the plant 
continues its growth so long as it is kept 
at a higher temperature, and seeds are not 
produced until a lower temperature, re- 
sulting in changes in the plant, is induced. 
Further experiments show that a cabbage 
plant requires only a two months' rest 
period in storage at thirty-five to forty 
degrees Fahrenheit before it can be 
transplanted to a greenhouse for seed 
production. Ordinarily, farmers and seed- 
growers put the plants in storage through 
the winter and set them out the second 
spring to produce seed. The newer 
method compresses the two-year cycle 
into one. Other experiments with cab- 
bage by the department of agriculture 
have shown that increasing the amount 
of light to which the plants are exposed 
has little or no effect in hastening ma- 
turity, but that the temperature control 
is of prime importance. 



CENTER REST FOR MOTORCYCLE 
AIDS FLYING START J- 5 $ 

Faster starts on the motorcycle with less 
trouble are possible by using a support 
that is adjusted to the bottom of the frame 
near the center of the machine. It elimi- 
nates lifting the rear wheel, as is necessary 
with the old type of stand, is easily and 
quickly attached and folds back against the 




Support for Motorcycle Which Permits a Faster Get- 
Away and Is More Easily Lowered 

footrests, out of the way, wl^en the cycle 
is in motion. 
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Rubbish Burner Disguised as a Tre« Stump; It Is of 
Concrete and Realistically Grained 

In place of the often unsightly ipcim 
ator, a concrete burner in the form of a 
tree trunk has been fashioned by a Califor- 
nia man. *It is finished in realistic color ^ 
and graining to resemble a stump. ^ 



WAR ON BLINDNESS- 

Although some fifteen per cent of the 
100,000 blind men and women in the 
United States lost their sight through ac- 
cidental causes, there has been a marked 
reduction in the number of persons 
blinded through industrial mishaps in the 
last few years, according to the national 
society for the prevention of blindness. 
Educational work hasVbeen done amoTig 
more than 3,000,000 min and women in 
industry, during the last year, teaching 
them the importance *f correct lighting 
and other ways to conserve their eyes and 
prevent accidents to tl/em. 



CWhenever you fititl that you wish to 
know more about anv article in this maga- 
zine, write Bureau pf Information, Pop- 
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It Resembles a 
Plant, but Is a Sec- 
tion of Phone Ca- 
ble with Smaller 
Wires Exposed 
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PHONEJWIRES IN PLANT FORM 
-^fiOW CABLE STRUCTURE 

To illustrate how a large cable is made 
up of many wires, a Lo 
arranged the strands of a 
into the form of a plant. In all, there were 
2,000 pairs of wires, and the novel display 
showed how they were wound and grouped. 



plants to work to make food, thirty men, 
working in a factory the size of a city S 
block, could produce as much food as 1,000">^ 
men cultivating 57.000 acres under present 
conditions. New types of vegetation that-^^ 
will store up solar energy with the same" 
efficiency that coal has done, can be cul- "^^-^ 
tivated in parts of the earth such as the 
Sahara desert, where a section of land, jf-. 
forty miles square, receives in six hours 
as much solar heat as is produced by all 
the coal burned in twenty-four hours \^ 
throughout the world. If necessary, tj 
chemists can extract fats and sugars from o 
shale oil, coal or petroleum, and the vita- ^ 
mines necessary for growth and health canT;;2> 
be synthesized in the laboratory. Science^ 
has reduced the average working day from 
fifteen hours to eight, Prof. Harry N. ^ ^ 
Holmes of Oberlin college declared. 

-J 

MILL USES SALVAGED LUMBER ;^ 
AND CUTS LOGS IN SHAPES ^> 



ndon company // // 

a small section ^<^S^ are cut into shapes instead of into^ 
flat boards by a system of sawmill opera 



tion introduced on the west coast. Sal-^ 



bal-^N> 

)uilt-^ir^ 



FOOD^MADE BY CHEMISTRY 
TO PREVENT FAMINE 

Science will provide food no matter how 
rapidly the population increases, Dr. H. 
E. Barnard, an industrial chemist, declared 
recently in discussing a theory held by 
some persons that possibly a universal 
famine might result 
should the world 
become' over- 
crowded ^vith peo- 
ple. Legislation will 
prevent ^uch an oc- 
currence, Dr. Bar- 
nard believes, but 
even if the popula- 
tion should grow 
until there re- 
mained only one 
square yard of ara- 
ble land for each 
human being, man 
still would be able 
to nourish himself 
with synthetic food. 
By putting yeast 
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vaged lumber is also utilized to make b 
up flooring. Scraps as small as one 
one-quarter inches wide and sixteen inche^<^ 
long can be employed in fabricating rooro^ ^ 
lengths in strips seven inches wide. The^\^ 
new method is said to offer distinct econo- ^ 
mies in mill operation and in freight cost§. " 

FOLDING ARMREST FOR AUIDIST 
ADDS COMFORT IN DRIVING 

For the conve- 
■ ^ience of the auto-,^^ 
mobile driver, an 
armrest, easily at- 
tached to the door ^ 
or interior of the 
body, has a folding 
sill that rises flat 
against the side ~ 
when not in use so ^ 
as to be out of the ^ 
way. The attach- ^ . 
inent is of speciaP ^ 
benefit when the 
glass is closed, can 
be put on quickly 
and will not damaget>j 
tljejupholstery. )j 

lie y ,i omtCni^ 



Drawing of the Armrest, Showing How It ills 
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TEN-MESSAGE CABLE 
TO SPAN THE 
ATLANTIC ^ Ij b 

Ten messages may be 
transmitted at the same 
time, five outgoing and 
five incoming, on the lat- 
est Atlantic cable being 
laid from Newfoundland 
to the Azores. Engineers 
declare that it will be the 
fastest in the world. It 
incorporates an electrical 
principle known as "ta- 
pered loading" which per- 
mits it to be operated 
"duplex" or at full capac- 
ity, in both directions. 
The line will bring the 
number of Western 
Union cables in the At- 
lantic up to ten and will 
afford connection from 
New York to Germany, 
Italy and Africa through 
automatic relays at New- 
foundland and the Azores. 
Since the beginning of 
the World war, cable 
traffic under the Atlantic 
has doubled, officials re- 
port. Last year, 93,000,000 words were 
handled, as compared with 39,972,000 
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For Tired and Dusty Auto Tourists, the Portable Swimming Tank Set Up 
at Western Camp Accommodates a Number of Swimmers 



words in 1913, the year before the war. 
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DOOR SNUBBER ENDS SLAMMING 
^AND HELPS FIGHT FLIES 

Doors cannot be noisily slammed and 
are kept tightly closed by means of a sim- 
ple snubber unit which can be attached to 
any door in a few moments. It is merely 
a plunger-and-cylinder arrangement, the 
cylinder being placed on the door frame 
and the plunger 
on the door, at 
top, middle or bot- 
tom, and directly 
^ opposite the cyl- 
^s^inder so that the 
* plunger will enter 
Tlie cylinder when 
the door closes. A 

special feature of the device is the adjust- 
ment screw, whereby the plunger may be 
nja^e to fit pr(jperly into thOyCyljiTder. 



PORTABLE CAMP BATHING POOL 
SERVES AUTO "yOURISJS 

Motorists visiting a '^Wes'^f^ ^^u^n^ 
camp enjoy the luxury of a swi mtrii ng 
*/pool, provided in a portable canvas tank. 
It is easily moved from place to place, is 
large enough to accommodate a number 
of swimmers at once and can be set up in 
a short time. 
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TAP POWER FROM TROLLEY WIRE 
WITHOUT STOPPING CARS ^ 

Electric current may be tapped from the 
trolley wire with a recently introduced de- 
vice which does not have to be removed 
when the ptrp^t^ rar pn>^spg beneath it and, 
so, does not interfere with traffic or with 
the work in progress. The unit consists 
of a special clamp that makes contact with 
the trolley wire and is attached to a sup- 
port by a hinged arm so that the trolley 
wheel of the car can pass alpng the wife 
without interference. 
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moist ail is al- ' 



lar supply of fresh, clean, 
ways discharged. The washer operates 
cheaply and with practically no noise. 



water-supply 
new or old 



» Drawing to Show Installation of the Air-Washing Cab- 
inet; the Spray Is behind the Wall 

AIR IN HOMES IS "WASHED" 
TO GUARD HEALTH 

V Connected to the main 
7^ system and easily installed in 

" buildings, an air-washing unit has been 
<J.jntroduced to maintain healthy humidity 
vof the air inside at all times of the year. 
• It is essentially a spray and air circulator 
.which cleanses and moistens the air, evap- 
orating sufficient water to keep an average 
humidity of about forty per cent. Water 
is tapped from the city main and passes 
jout at the top of the cabinet, which is in- 
stalled within the wall, through two fine 
' spray nozzles. At the top of the cabinet 
is a register, flush 
with the wall, where 
the air is drawn in. 
The water falls as a 
fine mist to the bot- 
tom of the cabinet, 
where the excess 
flows off to a drain 
pipe. The humidi- 
fied air is forced out 
through another 
register near the 
base of the washing 
chamber. A con- 
stant, even circula- 
tion is thus main- 
Old Fire Engine 
ing Motor 



FL035tEKS FIFTY CENTURIES OLD 
/ /Yj' found in EGYPT 

Varieties of plants and flowers that flour- 
ished in Egypt fifty centuries ago, still 
grow in the valley of the Nile just as they 
did in ancient times, study of specimens 
found in sepulchral monuments reveals. 
An interesting collection of floral memen- 
toes has been gathered in the national mu- 
seum of Egyptian antiquities at Bulak, 
near Cairo. They indicate that the same 
kinds of flowers that the boy Moses or the 
children of Joseph probably liked to pick, 
still bloom unchanged in form or color. 
The larkspur which loving hands laid upon 
the bodies of those who died 1,000 years 
before Abraham and Sarah went down 
into Egypt, still blossoms in sprays of 
blue as it did many centuries ago. In 
some of the tombs of later date, various 
fruits, vegetables and grain have been 
found with hollyhocks and chrysanthe- 
mums. Around the necks and upon the 
breasts of those who died at the time 
.Solomon reigned in Jerusalem, garlands of 
celery were discovered. The plant does 
not appear to have been used as a vege- 
table at that time. Plants intended for 
funeral ceremonies were subjected to great 
iieat, the process helping to preserve them. 
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OLD FIRE ENGINE AIDS AVIATION 
AS CLEANER FOR MOTORS 



No longer useful 
"for fighting blazes, 
an old horse-drawn 
fire engine, in_ St^ 
Louis, has been 
ada'pted by: an ai^^ 
plane manufacturer 
fo clean the motors. 
Steam is generated 
in it and blown over 
the engines through 
a flexible hose to re- 
move grease and oil 
before and after the 
motors are over- 
hauled and given 
running tests. 



CHEMISTS DECLARE 
MAN IS WHAT 
HE EATS I / 

That man is modified 
by the soil on whicli he 
.lives, just as plants adapt 
^^lemselves to their sur- 
foundings, is the opinion 
^of chemists who are 
'y studying the effects of 
5 various kinds of food 
»J upon the human body. 
The relation is not so di- 
rect as in the case of 
plants but is definite and 
"'j'^^ar-reaching, the scien- 
tists declare. For in- 
stance, when food sup- 
plies were almost wholly 
of local production, va- 
rious diseases were de- 
veloped in certain sec- 
tions more than in others 
and could be traced to 
• deficiencies in the soil 
^ of those regions. In parts 
of Switzerland, dwarfish- 
^ ness and feeble-niinded- 
i.^ ness were pronounced. 
■■ • Ex amination of the soil 
Vhowed that there 
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Chain of Flags Bearing 'l^^ei's'^nS **rowed from Plane to yorin Message 
Which Is Visible for Many Miles 



not a sufficient supply of iodine. In other 
sections of the world, there is not enough 
sulphur, lime or phosphorous materials 
and this lack is manifest in various racial 
characteristics among the people. The 
value of insulin in the treatment of dia- 
betes, is believed to be due to the fact 
that it contains certain chemicals that 
are beneficial to the human system 
afflicted with the disease. The relation of 
food to the body is still involved in mys- 
teries, the chemists admit, among them, 
the riddle of why certain persons are sen- 
sitive to certain substances. For instance, 
why do some persons acquire the hives 
after eating certain kinds of fruit, why do 
some sneeze when sleeping on a downy 
pillow or why do others cough when walk- 
ing through the woods? These are mys- 
teries, but chemistry may offer a solution, 
the experts believe. 



_PLANE AS FLYING BILLBOARD 
SHOWS SIGNS BY FLAGS 

Sky writing with flags is the system a 
foreign pilot employs in displaying adver- 
tisTng-and other messages. There is a let- 
ter to each banner and the flags are carried 
in a cartridgelike container under the 
fuselage. When released, they drop out 
and form a chain of letters in the proper 
order, and trail behind the plane like the 
tail of a kite. The words are visible at a 
considerable distance. 



CPaper is being made 
cuttings in California. 



from grape-vine 



HORSE'S HOOFS START FIRE (( 3 6 

More than 2,000 acres of forest land in 
California were swept by fire recently, the 
blaze being started by sparks from a 
horse's hoofs, according to the report of 
the state forester. This is believed to be 
the first verified instance of an occurrence 
of this kind although other fires, starting 
in this manner, have been repc 
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Examining a Model of One of the NC-Boats, the Navy's Flying Ship That First Crossed the Atlantic; Scale 
Models of Every Type of Airplane Are Built for Wind-Tunnel Tests 



By 



"'IT CANT be done— a man might 

well try to fly.' When a man said 
this," remarked Wilbur Wright, "he was 
understood as expressing the extreme 
limit of impossibility." From earliest 
records, the faculty of flight has been given 
to the spirits, the gods and their satellites 
of mythology and religion. Strange tales 
of flying deities, dragons, and demons; 
winged angels, aerial horses, the antics of 
witches and sorcerers, fill the poetry and 
legends of the centuries. But man willed 
to fly and the projects, attempts, achieve- 
ments, and failures of aerial locomotion 
for centuries were targets for the shafts 
of short-sighted scientists, critics, authors, 
and the world at large. The invention of 
the balloon and Franklin's proposed ad- 
dition of dirigibility added only new fuel 
to the inventive fire. 

In the days when aviation was young, 
aircraft were designed on inspiration by 
geniuses who generally had nothing more 
exact than their own theories on which 
to base their designs. Every test of a new 
plane that might bring with it important 
improvement necessitated the actual risk 



K. M. PAINTER^ ^ol!} Oj^ C' . cZ^<^ tVj^^ 
:ht as of the pilot's lifi^afiWv^ri^esl^'tests, 



made at such great risks, werd highly in- 
accurate as well as tremendously expen- 
sive. Designers were against a stonewall 
of fact. There was no way of predicting 
the performance of a plane without actu- 
ally building it and attempting to fly it. 
That many of these attempts ended in dis- 
aster and retarded the progress of avia- 
tion was inevitable. 

The wind tunnel was the means devel- 
oped to remove the hazards and guess- 
work from the designing of aircraft and 
substitute a practical, exact, scientific way 
of testing new designs with no risk at all 
to human life. Thus, today, before a plane 
of a new design takes off, the wind tunnel 
has given an affirmative answer to the 
question, "Is this craft airworthy?" 

One of the first tunnels to be built is 
located at the navy yard in Washington, 
and in it all the proposed designs for naval 
airplanes and airships are tested. The 
tunnel is made of wood and takes the form 
of an elongated doughnut. A large fan 
(or propeller), driven by a 500-horsepower 
motor, furnishes the wind at a maximum 
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rate of 180 miles an hour. 
When a new design is un- 
der consideration, an ex- 
act scale model of it is 
made at the government 
shops under the supervi- 
sion of R. F. Smith, chief 
draftsman of the tunnel 
operations. This model is 
placed in the tunnel, at- 
tached to recording in- 
struments that show the 
operator (in the control 
room above) the amount 
of pressure expended 
upon the model at vary- 
^ing wind velocities. And 
by exact calculations it is 
possible to figure the lift, 
drag, and pitching mo- 
ments of the surfaces pre- 
sented to the wind. By 
combining engine and 
propeller statistics (also 
determined by wind-tun- 
nel tests) with these 
structural data, predic- 
tions are made with cer- 
tainty as to the performance of the pro- 
posed craft : its high speed, cruising speed, 
landing speed, rate of climb, ceiling and 
controllability. 

And in due course of operations, the 
new dirigible for which congress recently 
appropriated building funds is "on the 
block" at the navy yard wind tunnel. This 
leviathan of the skies is to take the place 
of the ill-fated "Shenandoah," having 
three times the capacity of its predecessor. 
It will be recalled that the "Shenandoah" 
was lost in a squall encountered near 
Zanesville, Ohio, in 1925. The force of 
the elements tossed the ship around 
until the structure broke in two, and the 
control car very quickly wrenched free in 
the air. To avoid a recurrence of this 
mishap, the new dirigible will have a larger 
diameter in proportion to its length — 
will be "fatter." Tunnel experiments have 




The Control Room of the Navy Wind Tunnel; the Operator at the Desk in 
the Foreground Charts the Returns from the Instruments 

shown that the new shape affords much 
greater strength, and, surprisingly, pre- 
sents less wind resistance, giving greater 
speed in proportion to power. Also for 
strength, it will have two keels instead of 
one, thus distributing the strain and giv- 
ing the five engine nacelles or "power 
eggs" better support. The control car, in- 
stead of being merely fastened to the 
framework by a strut structure, will be 
directly attached to the frame of the ship. 

When the proposed model of the dirigi- 
ble was first tested in the tunnel it had 
eight control surfaces on the tail, but the 
wind tunnel showed this to be undesirable, 
and, eliminating one at a time, the most 
efficient number finally was found to be 
four. This elimination of tail surfaces 
saved thousands of dollars for the navy 
department, and was a direct result of the 
wind-tunnel findings. 
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SWEEP BACK INCREASES LATERAL STABILITY 



THE EFFECT OF THE SLOT ON 
THE PASSAGE OF AIR OVER 
AN AEROFOIL 



Some of the Important Things Airplane Designers Have Learned Since the 
Days of the Wright Brothers* First Crude Ship 



The wind tunnel was largely instru- 
mental in proving that as airships become 
larger, the ratio of useful-load capacity to 
structural weight improves materially, and 
that to double the volume and gross lift 
of an airship requires only an increase of 
twenty-six per cent in linear dimensions. 
From this it can be seen that it is per- 
fectly possible and highly practicable to 
build dirigibles of enormous lifting capac- 
ity without reaching prohibitive dimen- 
sions. A ship of this type, inflated with 
10,000.000 cubic feet of helium gas, would 
be able to accomplish a non-stop round 
trip to Europe, about 6,000 miles, return- 
ing with a reserve fuel supply for an ad- 
ditional 3,000 miles, and still transport a 



military load of about 
190,000 pounds. 

And airship tests form 
a small part of the rou- 
tine work in the tunnel. 
Through extensive re- 
search it is anticipated 
that the world airplane- 
speed record will soon be 
won again by the United 
States, and if it is, the 
wind tunnel should cer- 
tainly share in the glory. 
Models of the record- 
breaking "Mercury" racer 
that is to be built for 
Lieut. AlfoYd J. Williams, 
U. S. N.. are now being 
tested for airworthiness. 
The plane will be pow- 
ered with a new twenty- 
four-cylinder X-bank 
motor that develops 
about 600 horsepower. 
Wind-resistance experi- 
ments proved that the 
best type of craft to main- 
tain the astounding speed 
that must be made by thjs 
hope of a nation would 
be a monoplane, and, fur- 
ther, that much speed 
could be gained by plac- 
ing the wing midway of 
the height of the fusel- 
age, that is to say, on a 
level with the engine 
crankshaft. 

Racing planes are no- 
toriously tricky and even racing pilots 
fear the effects of kinks in new designs, 
but this one has been thoroughly tested 
for unusual behavior and all the discover- 
able kinks eliminated in the wind-tunnel 
tests. The results of these tests are for 
the most part confidential, but there is 
little doubt that Lieutenant Williams will 
come very close to the unprecedented 400- 
mile-per-hour speed, and none at all that 
he will break all existing speed records. 

Two extremes — our largest airship and 
the world's fastest airplane — owe their air- 
worthiness to the wind tunnel. And then 
there are the usual everyday findings that 
save thousands of lives and millions of 
dollars in an unassuming, unrecognized 
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way. Little wonder that 
the pilot of today looks 
to the wind tunnel as to 
his closest friend, and 
takes the findings for life 
value. 

The perfection of the 
new Handley-Page 
slotted wing, American 
rights to which, for mili- 
tary use, have been pur- 
chased by the govern- 
ment so that it can be ap- 
plied to all army and navy 
planes, is credited to 




Preparing a Model for Test, Top, and Mounting One in the Wind Tunnel; 
in the Background Is the Blower 

wind-tunnel observations. The slot is de- 
signed to eliminate the fatal accidents 
which result from stalling an airplane in 
flight. When the speed of the plane falls 
below flying speed, the air flowing over 
the top surface of the wing, where the 
greatest lift normally is exerted, becomes 
turbulent and broken into eddies, lessen- 
ing the lift. When that happens, the wing 
slot opens automatically and begins feed- 
ing additional air to the top of the wing, 
drawing it from the underneath surface. 
With the additional air, the wind-tunnel 
tests showed, the air stream on the top 
of the wing was restored. 
In actual flight, planes with slotted wings 



can be put through 
strange maneuvers. 
Captain Geoffrey de 
Havilland, the famous 
British designer, whose 
war-time plane was pro- 
duced in quantities for 
the American army, 
fitted slots to one of his 
light planes and found 
it impossible to put the 
ship into a tailspin from 
a stall, as the wing slots 
always brought it into 
level flight. He allowed 
the plane to stall, and, with the slots 
working, came vertically downward until 
he struck the ground with sufficient force 
to crumple the landing gear — yet escaped 
unhurt in the crash. 

Wind-tunnel tests also have done much 
to improve knowledge about the types of 
plane design that are most stable and 
safe in flight. They show how combina- 
tions of what airplane designers call the 
dihedral angle, sweepback and wind 
stagger, all make a plane less inclined to 
get out of flying position and go into a 
spin. The dihedral angle is the angle at 
which the wing tips are sometimes ele- 
vated above a straight line ; sweepback is 
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The Models to Be Tested Are Carefully Checked ; the Tester Is Going Over a 
Wing Surface to See If the Curve Is True 

a similar angle, seen when looking up to 
or down on a plane whose wings, instead 
of extending straight out at either side, 
are inclined backward at the tip ; and 
stagger is the placing of the lower wing of 
a biplane either slightly back or slightly in 
front of the upper wing. 

Boys who fly model planes learn much 
about the effect of a high dihedral angle 
and sweepback, for both give a plane more 
lateral stability, thus preventing the ship 
from falling off on one wing and going 
into a tailspin. The ship with a straight 
wing looks faster and more trim to the 
eye, but isn't nearly so safe. 

Wing stagger, on the other hand, pro- 
vides more longitudinal stability and in- 
creased lift, for the arrangement of the 
wings lessens air disturbance between 
them, increasing their lifting effect, and 
the ratio of total wing depth of the plane 
is greater, so it has less tendency to soar 
or dive. 

A new plane designed at the California 
Institute of Technology has an adjustable 
lower wing, so the pilot can move it for- 
ward or back to reduce or increase the 
amount of stagger while in flight. As a 
result, he can vary the lift to suit the 
speed of the motor, and can diminish the 
landing speed of the plane so much that 
it will come to a stop within thirty feet 
after touching the ground. 

The university of Michigan recently an- 



nounced the opening of 
an air-research labora- 
tory and a giant wind 
tunnel. The most out- 
standing research labora- 
tory in the United States 
for airplane development, 
however, is that of the 
army air corps, at Wright 
field, near Dayton, in 
which air conditions are 
exactly controlled by in- 
genious mechanical 
means. The new dyna- 
mometer laboratory of 
the army air corps takes 
into consideration two 
outstanding features of 
modern aircraft engine 
development — air-cooled 
engines and greater 
horsepower. The facili- 
ties for testing have been increased re- 
cently by fifty per cent and the large dy- 
namometers will be capable of absorbing 
100 horsepower in a single unit. A feature 
of the dynamometer laboratory is a blower 
system for furnishing a blast of air to the 
air-cooled engines that will simulate the 
speed of normal flight and cool the en- 
gines under test. 

Another new apparatus will measure the 
performance of engines at simulated alti- 
tudes, that is, the air entering a specific 
carburetor will be conditioned so that the 
volume and temperature of air can be 
definitely measured and controlled and 
temperatures as low as sixty degrees be- 
low zero obtained. The wind-tunnel in- 
stallation consists of a five-foot and a 
fourteen-inch tunnel. The former is ca- 
pable of a wind speed of 240 miles per 
hour; the latter of 500 miles an hour. 
When funds become available, it is 
planned to erect a ten-foot tunnel which 
will materially enlarge the scope and ac- 
curacy of aerodynamical tests. 

Aside from the improvements in air- 
plane design, based on wind-tunnel exper- 
iments, the navy laboratories likewise have 
done much to improve engine design. The 
famous Wright "Whirlwinds" that carried 
Lindbergh, Byrd, Chamberlin, and a host 
of other flyers, overseas, were developed 
in co-operation with the navy department, 
to meet the navy's need for an efficient air- 
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R. N. Smith, Chief Draftsman of the Navy, with a Model of the "Mercury" Racer, Which, It Is Hoped, Will 
Bring the Speed Record Back to the U. S. ; on the Table Is a New Dirigible Model 



cooled engine. The navy experts helped 
the makers until the engine had been per- 
fected, and gave the initial orders which 
put the factory on a production basis. 
Similarly, naval orders were the incentive 
behind the development of the Curtiss 
racers that won the Schneider cup for 
America. 

The making of an airplane engine that 
will stand up hour after hour under the 
grueling load of running "all out," of 
even at cruising speed of 1,900 revolutions 
or so a minute, is a miracle of science. 
Special alloys have been developed to give 
lightness and strength and, for every part, 
a metal particularly suited to its purpose 
is evolved. 

The crankcase alone of the Wright 
"Whirlwind" has been described as the 
finest aluminum casting ever made. In 
its making, metallurgists, engineers, 
draftsmen, foundrymen and machinists 
have co-operated. The alloy which goes 
into it is mixed only from new and unused 
metal — no melted-down scrap being per- 
mitted — and from every crucible of molten 
alloy a bar is poured for rigid chemical 



and physical tests, on the results of which 
the entire heat of metal is either accepted 
or rejected. 

Each crankcase is subjected to heat 
treatment to assure full strength in every 
section ; each is tested under water by air 
pressure to make sure there are no porous 
passages or blowholes, and each one is 
acid-etched to make sure that no minute 
defects may pass unnoticed. The machin- 
ing, too, is an exacting and slow process. 

The navy standard for several years has 
been fifty-hour tests. An engine had to 
run successfully for that length of time 
before its type was approved. At the time 
the test was established, no airplane had 
remained in flight for anywhere near that 
length of time, but within recent months 
the world's endurance record has been 
broken three times, and now is above 
sixty hours. 

On the basis of past developments, it is 
probable that future refinements within a 
few years will produce engines capable of 
running for more than 100 hours at cruis- 
ing speed, and that the endurance record 
will be boosted accordingly. 
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Geometrical Pattern in Lines of Light Formed by Tracer Bullets during Night Target Ptactice with Machine 
Guns; the System Provides a Visible Means of Sight Adjustment 



BU LLETS TRACE LINES OF FIRE 
TO AID MARKSMEN 

o{ a 7Z 

Cadets at the lJn_iversily of Missouri 
used the sky as a blaclcboard and tracer 
bullets as chalk during gunnery practice at 
recent maneuvers. The bullets blazed 
lines of fire from the muzzles of the guns 
to the targets and, when several guns were 
being fired at once, a geometrical pattern j 
was produced. The lines assisted the 
marksmen in adjusting their sights for 
night firing. 



the latest is a safety lamp for miners, to 
reduce the likelihood of gas explosions. 
Its special feature is a battery on which 
Edison is said to have performed more 
than 50,000 experiments, to improve it to 
its present high state of efficiency. 



EDISON'S MINERS' SAFETY LAMP 
TO PREVENT EXPLOSIONS 

Although he is past eighty, Edison is 
/still busy with his inventions, alidl one of 




Edison with Model of the Safety Lamp Which Has a 
Battery Involving 50,000 Experiments 



FOURTH OF ACCIDENTAL DEATHS 
^ Ij I OCCUR IN HOMES ^ 

Figures gathered by the »atkmaLsafety 
council show that approximately one- 
fouTtTi of all accidental deaths in the 
United States occur in homes. Last year, 
between 23,000 and 25,000 persons were 
killed by falls, burns, suffocation or other 
causes in their dwellings, about the same 
number as died from industrial accidents. 
For each home fatality, an insurance com- 
pany paid 200 claims for non-fatal acci- 
dents, so, on that basis, some 5,000,000 
non-fatal mishaps occurred in American 
homes. Thirty-five per cent of the fatal- 
ities were due to falls, nineteen per cent 
to burns and but two per cent to elec- 
tricity. During the four weeks, ending 
July 14 of this year, automobiles were re- 
sponsible for the deaths of 514 persons in 
the seventy-seven large cities of the United 
States, the council reports. Last year, the 
figures show that approximately 23,250 
persons were killed in automobile acci- 
dents throughout the country, not includ- 
ing fatalities in collisions of automobiles 
with trains or street cars or in motorcycle 
accidents. Counting these in, the total is 
nearly 25^800. The 1927 figures, represent 
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an increase of nearly 21,000 over 1911, also 
an Increase in the number of deaths per 
100.000 population but a decrease per 
lOOXKX) automobiles registered. In 1926, 
the|-e were but 170 airplane deaths as com- 
pared to 185 in 1920. Between 1918 and 
1920, the average number of miles flown 
per fatality in airway operations was 
'^^^,587. , Between 1924 and 1926, it was 
1,387,964, showing there has been a marked 
impBOvement in safety. 



RADIO HEADGEAR FOR AIRMEN 
"fb AID COMMUNICATION 



Aviator with 
Helmet That 
Carries Head- 
phones ; the 
Mouthpiece Is 
Adjusted for 
Convenient 
Talking 



1 
~1 



•4 



MOTOR FUMES INJURE TREES 
WITH ROUGH LEAVE^'^ j 

Chestnut and other trees with furrowed 
leaves along Raris boulevards, have been 
injured by sulphurous dust from motor- 
exhaust fumes, experts report. On the 
other hand, trees wTttTsmooth leaves have 
not suffered to any noticeable extent be- 
cause rains and winds keep the leaves 
clean. Dust clogs the pores of rough 
leaves, interfering with their "breathing." 




PORTABLE NEWSSTAND HELPS 
PATRONSXATCff-CARS / ytj 

An enterprising newsdealer in England 
has devised a way to give his patrons aid 
in catching street cars. On a rack above 
the stand are large numbers announcing 
the route number of the car next to leave, 
and his booth is on wheels so that he can 
reach more cujjtomers in the area. 
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News Booth on Wheels and That Carries Schedule of 

(Departing Cars on Rack Above 



Wireless messages will be received and 
sent more easily from airplanes, it is pre- 
dicted, by using an improved headgear 
recently tested by men of the signal corps. 
The phones are inclosed in a snugly fit- 
ting helmet which shuts out most of the 
noise, and the mouthpiece of the trans- 
mitter is securely held to the chest in a 
convenient position for clear speaking. 



CANDLES AT MOUNT jyiEENQN 
REPLACED BY ELECTRICITY^ j Ij ^ 

Without marring the beauty of. the 
estate, electric lights have been installed 
to replace candles in most of the buildings 
at Mount Vernon, the home of George 
Washington and the shrine of the nation. 
All the structures except the mansion 
itself, are supplied with current through 
underground and carefully shielded con- 
duits to make them inconspicuous and to 
reduce the fire hazard. The old kitchen, 
one of the most interesting spots at Mount 
Vernon, has been completely electrified. 
It now has an electric range and an elec- 
tric refrigerating system. Other historic 
estates near Mount Vernon have also been 
electrified, many of the fixtures being ex- 
act reproductions of the candle holders on 
the walls of Washington's home. 
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POPULAR MECHANICS 
REFLECT NEW IDEALS OF BEAUTY AND UTILITY 
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Church of St. George in Frankfort, Germany, Em- 
bodying Late Ideas in Architecture and, Above, the 
Oddly Shaped Structure Devoted to the Uses of a 
Modern Religious Cult ; It Was Recently Dedicated 
in Amsterdam 
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MULELKSS ARMY OF FUTURE SEEN IN MOTOR UNIT 

toiized unit has been assembled at Fort 
Leonard Wood, composed of about 200 
vehicles and 1,100 men. A test march 
was recently staged, although 
old-time soldiers wondered 




© f. & V. 

Part of the Motor Unit in Mule- 
less Army Column ; in the Rear 
Is the Special Anti-Aircraft Gun 
on Its Truck 



marching 



1^ Just as the motor has replaced the horse 
^- .xto a large extent, so it promises to send the 
r.mule to the discard in one of its last 
^^strongholds, the army. A completely mo- 



how "an outfit could do any 
without mules." One of the pieces of 
equipment was a special anti-aircraft gun, 
hauled on a fast four-wheel-drive truck 
and capable of being fired while in motion. 
Records were kept as to the speed made. 



X STUDY THE B^AINJWITH X-RAYS 
^ I ^Lj- TO LOCATE TUMORS 

Operations on the brain may become 
^less hazardous as a result of a Swiss phy- 
-~^5V sician's use of the X-rays to examine the 
or^an. He finds tumors with the aid of 
tj/e rays by pumping air into the cavities 
of the brain. If one of the cavities con- 
-j^^'ains a tumor, the 
^ ^ir cannot pene- 
Jtrate, and the fact 
A^^is disclosed on the 
«2L^^X-ray photograph 
•*by the absence of 
^the usual white 
i patch that indicates 
~'jX _^ a cavity filled with 
^ air. Oil is employed 



and so flows down, appearing as a black 
strip. If there is a tumor in the canal, 
the strip stops at the edge of the growth. 
Experiments with a lighter oil may locate 
the lower edge of the tumor. 
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in examining the 
part of the brain 
just above the spine. 
^ The oil is heavier 
■i_than the spinal fluid 




License Tag with Changeable Date Insert Which Elimi- 
nates Necessity of Attaching Complete Ne\v Tag^ 



CHANGEABLE-DATE LICENSE TAG 
REDUCES EXPEI^ 

To reduce the 
cost of making 
automobile license 
tags, a marker, pat- 
ented by an Oregon 
man, has a change- 
able date tag, the 
numbers remaining 
fixed. When a new 
license is necessary, 
the numerals form- 
ing the proper year 
are simply inserted 
in the slot that is 
cut^ for them. 
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Model of the Pick- 
Up Apparatus for 
Loading Planes in 
Flight; the Chute 
Is Shown in the 
Foreground 
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FIVE TONS OF 6EEF REQUIRED 
FOR BYRP EXPEDITION i ^ ^ ^'1 

Estimating food and other suppli^es to 
last sixty men two and one-half years is 
one of the tasks Sydney Greason, chief 
steward of the Byrd arrflTfctic expedition, 
has had '10 h'iliulle, and his figures, compiled 
after determining the probable daily ration 
per man, will interest everyone who has 
had to plan a camping trip. Among the 
articles Greason is providing are two tons 
of ham, three of bacon, five of beef and 
one of chicken. Five hundred cases of 
eggs will be carried, two tons of tinned 
butter, a ton of powdered milk, 1,200 
pounds of cookies and a ton of jams, jel- 
lies and marmalade. The men will be 
equipped with sixty razors and 1,200 
packets of blades, nearly 9,000 cakes of 
hand soap and 1,200 sticks of shaving soap. 
Five tons of dried fruits will be taken and 
two and one-half tons of candy. The 
cooking utensils will weigh one ton. The 
expedition's stores will include 800 sheets, 
400 pillow cases, five folding bathtubs and 
a number of folding cots and chairs, be- 
sides two electric washing machines, 
twelve barrels of washing powder, thirty 
dozen tooth brushes, five dozen hand 
brushes and the same number of hair 
brushes. Most of the equipment is for 
use at the base camp on the Ross sea. 
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AIRPLANE LOAD 



FLIGHT 



GAS CARRIER ON MOTORCYCLE 

LATEST ARMY UNIT y^/Q 

For rapid transportation of containers 
of poison in the army, the French have 



FROM MEfeL CHUTE 

Airplanes can pick up supplies while in 
flight from a special loading unit developed 
by a western inventor. It is of metal and 
is shaped somewhat like a funnel split in 
two, being wide at one end and tapering 
down to a narrow mouth where the pack- 
age to be picked up is placed. A cable 
and ball on a reel are lowered from the 
plane into the wide part of the funnel, tlpe 
package attached, and then automatically 
shot out to relieve the strain of a sudden 
jerk as the plane flies away. 




SAILING iOAIS WITH BIG KITES 
^ . ^ NOVEL WATER SPORT 

Visitors at a Wisconsin lake enjoyed a 

novel form of boating by itsitig large kites 
as substitutes for sails to propel the craft. 
One sportsman had good results with a 
five-foot kite which he released to an alti- 
tude of about 700 feet. By changing his 
position in the boat, he was able to be of 
help in guiding it. 



Motorcycle Sidecar Equipped as Poison-Gas 
a Unit of the French Army 

devised a motorcycle carrier. A large 
holder is placed on a sidecar support. The 
new unit was demonstrated recently at 
special maneuvers. 



CPopular Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
information may be obtained, free, by ad- 
dressing our Bureau of ^fiformation^ 
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of the Lifeboat Which Can Be Launched in 
^ Few Seconds by Pressing a Button 

An electric apparatus by which Hfeboats 
:an be launched in three seconds, accord- 
y>>>ing to reports, has been devised by a west- 
N3-~i)enr~sea captain. Tlie control buttons are 
^in the pilot house and simply pressing one 
^^^^jsends the boat down. 

>^ OIL TANK BLASTS PREVENTED 

^ . , ^ T BY WASTE GAS 
^ \\^^ 
^■^ By utilizing the waste gases from the 
ship's boiler fires, a way has been found 
^ to prevent explosions on a large tank ves- 
p sel. The method seems incongruous at 
first as the vapors leave the stack at a 
temperature of 400 
^ to 500 degrees Fahr- 
» enheit and it would 
_;^_4)e supposed that 
tliey would prove a 
■ ^^\pienace when intro- 
^^duced into the oil 
tanks. But the gases 
are first cooled with 
a salt-water spray 
before being let into 
tanks and, as 
>^ they are devoid of 
ics — » oxygen, they act as 
an effective "smoth- 
ering blanket" to 



■prevent"/ an explosion. Experience has 
shown that one of the common causes of*\ 
such accidents as the tanks are being^j 
pumped out, is that the atmospheric oxy- 
gen, mixing with the vapors remaining, ^ 
form an explosive gas, extremely danger- 
ous. The waste fire gases effectively re- 
move the oxygen. An additional precau- v 
tion has been taken when filling the tanks. 
Under old methods, explosions sometimes 
occurred when incoming oil drove out 
gases through vents in the tanks where 
they combined with the oxygen in the air 
and blew up. In this tank vessel, the 
vapors are forced into the hollow mast C 
of the ship and discharged at the top at a 
safe elevation above, the deck. /~'"^^^~ 

GLIDER SAILS FOUR HOURS 
, , V'~pyN-AMERICAN FLIGHT 

Peter Hes8€lbach, German pilot, re-,^ 
mained aloft over four hours in a,gli^et 
during a recent flight above the cliffs^ of 
Cape Cod. The feat constituted an unoffi- 
cial record for America, the previous marl 
being held by Orville Wright, who re^ 
mained up nine minutes and forty-five > 
seconds in 1911 while experimenting with 
planes. Hesselbach's American perform-^^> 
ance is far short of the world's record for^!!^^ 
gliders, however, as a solo flight of more 
than fourteen continuous hours was made— 
in Germany some time ago. Hesselbach'"t>' 
has flown in a motorless plane for more 
than five hours with a passenger. His 
glider is launched with elastic ropes. 
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GASOLINE VAPORIZER FOR AUTO 
REPLACES CARBURETdB:^ 

Sill 

Saving of fuel and 
more efficient opera- 
tion of the motor are 
claimed for a gas- 
oline vaporizer that 
replaces the carbu- 
retor, according to 
reports. It is said 
to supply "dry" gas 
to the cylinders, re- 
ducing waste, giv- 
ing more complete 
combustion and 
eliminating most of 
Uie carbon troubles. / 



the Vaporizer Installed 

, ^, . X 



/I 

4- 



■/vie) u x^i^iPi^ 



aterial 




POPULAR 



MECHANICS 



593 y- 



0 



PLANE SETS WORLD'S RECpRD 
FOR NUMBER CARRIED 

What is probably a world's recard ior 
the number of people flown in one airplane 
within a short time was set recently in 
Scotland, when 2.1(X) people took joy rides 
in a sins^le airplane in the course of two 
consecutive days. Tiie plane, one of the 
giant twenty-passen£i:er cross-channel air 
liners of the imperial airways, had flown 
to Scotland in a race with the "Flying 
Scotsman." the famous non-stop pas- 
senger train, beating the train by a good 
margin. It remained two days at the 
Glasgow airdrome and; in that time, the 
pilot made 105 flights with a full passenger 
list each time, at a price of half a guinea 
($2.50) per passenger, earning a total of 
more than $5,000 in the two days. No 
trouble marred the unusual performance. 



AUTO AND BIKE COMBINED 



FOR DELIVERIES 



a mot«r 




Features of an automobile and 
cycle are combined in a delivery car that 
has a spacious compartment for packages 
in front and a saddle like that of a cycle 
for the operator to sit on. This is con- 
sidered more efficient than an ordinary 
car seat as he can get in and out of it more 
quickly to attend to his deliveries. The 
vehicle has four wheels, but is said ^o be as 




Rear View of Combination Auto and Cycle, Which Af- 
fords Fast Delivery Service 



easily managed in heavy traffic as a motor- 
cycle^and dev^ops high speedy 



le and dev^ops 
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Floating with the Tube Suits, and How the Preservers 
Are Worn without Hampering Movements 

RUBBER TUBE SWIM HARNESS 
HELPS BEGINNERS 

Pneumatic tubes, worn about the body 
in such a way that they offer a minimum 
of interference to the swimmer's move- 
ments, have been introduced to help the 
l)eginner. They are easily adjusted and 
there is no risk of their coming off. 



CLOUDS pOMBED TO PREVENT 
1^ ,• ^HAILSTOKMS 

In an effort to break up a hailstorm and ^ 
prevent damage to crops, Swiss scientists ~* 
recently bombed the clouds with Tiigh-ex-^_:>^ 
jjIo-sIvc rockets. Opinion after the exper- 
iment was divided, however, as to the value 
of the results achieved. The hailstorm, 
which swept the Swiss-French frontier, 
caused enormous damage. Hailstones g.s ^ 
large as plums stripped fruit trees and en — < 



tire vineyards were washed away. 



CPf>pul^r Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
information will be furnished, free, by our 
Bureau of Information. 
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Captain T. J. J. See, Director of the United States Naval Observatory at Mare Island, California, at One of 
His Instruments; the Naval Astronomers Are Seeking New Stars 



"DETTER radio reception for the next 
^ few years, and also a decrease in .sun- 
burn for summer bathers, were predicted 
recently when the Astronomical society of 
the Pacific met to compare notes on a 
year's observation of the heavens. 

The good news for wireless fans and 
swimmers is credited to the same cause, a 
decrease in the number of sunspots, or 
solar hurricanes. Judging by past per- 
formances, the number of sun storms will 
decrease steadily for some years, and then 
slowly increase until they reach a maxi- 
mum again in about eleven years. The 
present cycle, which reached its maximum 
about March, 1927, followed the previous 
one by only 7.3 years, but observations 
stretching over more than a century indi- 
cate it may be another hundred years be- 
fore such a short cycle is reached again. 
The last previous one was the storm max- 
ima of 1829 and 1837. 

Sunspots are responsible for the mag- 
netic storms and unusual displays of the 
northern lights, which register on the ra- 
dio receiver as static. Also, according to 
Dr. Edison Pettit, there is a striking agree- 
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ment between the number and size of the 
spots on the sun and the amount of ultra- 
violet light reaching the earth, and ultra- 
violet rays are the ones that cause sun- 
burn, when the body gets too much of 
them. For four years, Dr. Pettit has meas- 
ured the ultraviolet rays received at Mt. 
Wilson observatory by passing the sun- 
light through a filter of thin gold and a 
similar filter of silver, the one cutting off^ 
the short violet rays and the other pass- 
ing them without obstruction. At times, 
there was a fifty-per-cent variation' in the 
amount of ultraviolet light within the 
space of a month, and each time the rise 
or fall of the amount of short rays coin- 
cided with the rise or fall in sun storms. 

Another discovery made at Mt. Wilson 
as a result of work by Dr. Seth B. Nichol- 
son, the astronomer who, in 1914. won for 
himself a place in star history by finding 
an unknown moon of the planet Jupiter, 
is the presence of boron, the chief element 
of the familiar boric-acid eye lotion, in 
the sun, thereby clearing up the identity 
of hitherto unknown lines in the sun's 
spectrum. None of the lines of boron 
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The Corona of the Sun during an Eclipse Seen in England Last Year; the Event Was Photographed by As- 
tronomers Flying in Airplanes Far above the Cloud Line 



alone have ever been found in an analysis 
of the sun's light, as it is broken up by 
the spectroscope, but when Dr. Nicholson 
combined boron with other chemicals, 
characteristic light bands in its spectrum 
checked with some of the unidentified ele- 
ments of sunlight. 

The present year may go down in astro- 
nomical history as one of the greatest 
since the invention of the telescope, for, 
somewhere out in space, near three bil- 
lion miles away from the earth, a new 
planet may possibly be rushing into view. 

Prof. William H. Pickering, head of his 
own observatory in Jamaica, has spent 
several years observing mysterious devia- 
tions in the orbits of Saturn, Uranus and 
Neptune, outermost members of our solar 
system. On the basis of his calculations, 
he has advanced the theory that the only 
explanation lies in the presence in their 
vicinity of an unknown planet, of a mass 
as great, or greater, than that of our earth. 

Yerkes observatory, at Williams Bay, 
Wis., the Harvard observatory, at Cam- 
bridge, Mass., Mt. Wilson and Lick, on 
Mt. Hamilton, in California, the observa- 



tory at Flagstaff, Ariz., and others in Peru 
and Chile have been busy for several 
months photographing the heavens in the 
region beyond Saturn's rings and between 
Uranus and Neptune in hope of finding a 
ninth planet, but so far without success. 

That there probably is one more and pos- 
sibly two undiscovered planets, is gener- 
ally accepted by astronomers. While Dr. 
Pickering's calculations are not entirely 
approved, his standing as the discoverer of 
the ninth satellite of Saturn lends weight 
to his theory. More than thirty years ago, 
he calculated that this unknown moon 
must exist, and figured that it should be 
found in a certain location. When the 
telescope was trained on the spot, he 
found the satellite, to which the name 
"Phoebe" was given. 

His theory of a ninth planet far out be- 
yond the limits of the known solar sys- 
tem is based on the erratic behavior of 
Neptune. The eight known planets, in 
their order from the sun, are Mercury, 
Venus, Earth, Mars, Jupiter, Saturn. Ura- 
nus and Neptune. 

Johann Elert Bode, a German astrono- 
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Flaming Storms on the Sun's Surface, with Streamers 
85,000 Miles High; the Small Circle Indicates the 
Comparative Size of the Earth; at Right, Huge Spots 
When the Storms Were at Their Maximum in 1926 

mer, who died in 1826, established the fact 
that the planets are arranged in regular 
order from the sun, in a proportion which 
is represented by adding four to each 
number of the series 0, 3, 6, 12, 24, 48, etc. 
In other words, as the distance of Mer- 
cury — 36.000.000 miles — is represented by 
four, then three plus four represents the 
distance from the sun to Venus, and so 
on. The distribution of the planets, ac- 
cording to Bode's law, checked so per- 
fectly that, when it was found there was 
none between Mars and Jupiter, where 
the distance represented by twenty-four 
plus four called for one. astronomers de- 
cided the planet in that location must 
have met with an accident, and so began 
looking for the fragments. Since that 
time, hundreds of small planetoids have 
been found, until the number known is 
now more than 700, and growing at the 
rate of about thirty a year. The two larg- 
est are only 400 miles in diameter, and the 
majority are probably not more than fif- 
teen or twenty miles across. 

If there is another planet outside Nep- 
tune's orbit, the Bode law fixes its posi- 
tion as almost inconceivably remote. It 
is 2.796.528.000 miles from the' sun to Nep- 
tune, and 92.998,000 miles less from the 
earth, so that astronomers must look with 
the eyes of their cameras across nearly two 
and three-quarter billion miles of space be- 
fore they reach the farthest known planet, 
at the period when it is closest to the earth, 
and, according to the Bode law, the next 



member of the solAr family, if 
it exists, must be a couple of bil- 
lion miles farther away. How 
far, it is impossible to actually 
say, for Bode's law is only 
roughly correct, showing an ap- 
preciable error in the case of 
Neptune, for example. Accord- 
ing to the rule, the planet should 
be nearly thirty-nine times as far 
from the sun as the distance 
from the sun to the earth, 
whereas actually the distance is 
about thirty times. 



If another planet outside of Neptune is 
found, its period of rotation around the 
sun will be measured in hundreds of years. 
It takes Neptune 165 years to make the 
complete circuit, and. as it was not dis- 
covered until September. 1846, it has not 
as yet made one trip around its orbit un- 
der observation. Before Neptune had 
been discovered, however, its presence had 
been deduced from the eccentric conduct 
of Uranus, just as Neptune's deviation 
from its charted course gives rise to the 
conclusion that it is being drawn away by 
the force of gravity exerted by some tre- 
mendous mass farther away from us. As 
early as 1834, astronomers, following Ura- 
nus' path, began calculating the position 
of a possible planet farther away, and by 
1846 had determined not only its probable 
location, but the path it must be traveling. 
The calculations were so exact that when, 
on a September night, the Berlin observa- 
tory started the search, the planet was lo- 
cated within a few hours. 
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The next year Sears 
Cook Walker, of the 
National observatory in 
Washington, started 
computing the past po- 
sitions of the planet, and 
discovered that it was 
identical with a star ob- 
served twice by Lalande 
at Paris in 1795. Search 
of the records in Paris 
disclosed that the 
French astronomer 




Spectroheliogram of the Sun on May 2 of This Year, Showing a Double Chain 
of Sunspots; Right, Telescopic Camera with Five-Inch Lens and Focal 
Depth of Fifteen Feet, Used at Lick Observatory in the Search for a New 

Zone of Planets 

finding his two observations did not agree 
in position, decided one was in error and 
marked the other doubtful. Had lie gone 
back to his telescope to determine which 
of his figures was correct, he would have 
found his supposed star had moved again, 
and thereby discovered the planet half a 
century before it was actually found. 

The probable size of Pickering's sup- 
posed planet, if it exists, is also of interest 
to astronomers. Neptune, located be- 
cause of its influence on the orbit of Ura- 
nus, is the larger of the two. The sus- 
pected ninth planet, being nearly twice as 



far from Neptune as the 
latter is from Uranus, 
jirobably would have to 
he of even greater mass 
to have any observable 
effect. The orbit of Nep- 
tune has been more or 
less of a puzzle from the 
start, as it is more near 
a circle than the usual 
elliptic path of planets, 
stars and comets. 

If found, the ninth 
planet probably will be a 
frozen world, for temper- 
atures fall rapidly with 
distance from the sun. 
The normal temperature 
of Neptune is estimated 
at 218 degrees below zero, centigrade, 
whereas the earth's normal, according to 
the same scale, is nineteen above zero. 



FLOODLIGHTS IN CHURCH \ 3 

At night and on dull days, persons at- 
tending an English church may still enjoy 
the effect of stained-glass windows by 
means of a special system of colored flood- 
lighting. The lamps are controlled from 
central points and different effects can be 
produced to harmonize with the various 
stages^ pf the^ervieesi 
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Boat on Auto Running Boarg, Ready for Use, and Partly Set Up; 
It Is Made of Mahogany Pieces Joined by Cartvas 



CA FOLDING BOAT FITS ON AUTO 
^ RUN^STTNG BOARD 



NON-SKID MOTOR 
ROAD MATERIAL 
STOPS ACCIDENTS 

Interesting tests with a 
non-skid type of pave- 
ment on fifty miles of 
higlnvay are being made 
in CalitlorniLa- The sur- 
face consists of ninety- 
eight per cent of liard, 
crushed rock or gravel, 
screened so that no piece 
is more than three- 
eighths of an inch in great- 
est diameter. This is thoroughly 
mixed with asphalt and the com- 
position is then spread and rolled 
into the asphaltic-concrete pave- 
ment while hot. Rolling is con- 
tinned until the screenings are 
thoroughly impacted into the pav- 
ing. The surface sheds water 
readily, resists accumulations of 
oil. is not expensive, and tests 
with it have been successful, according to 
the report of the highway commission. 
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So compact that it can be collapsed into 
v^a small bundle for the auto running board, 
a folding boat is made of mahogany pieces 
joined by waterproof canvas and can be 
N^ut together in less than two minutes. It 
']|~wl&ighs under 100 pounds, and is about ten 
feet long and three and one-half feet wide. 
No tools are required in assembling it. and 
it can be used with an outboard motor. 



TJRE GAUGE AND DEFLATOR 
^ * 1 1 HELPS PROTECT VALVES 

Fitted for testing all kinds of tires, a 
combination gauge, calibrated from ten to 
160 pounds, has a deflator attachment so 
that air can be let out from the valves 

without using a 
match, the thumb- 
nail or other 
means likely to 
damage the part. 
The unit is of a 
size that prevents 
its becoming lost 
easily, yet can be 
carried in the 
pocket, and is 
durably built. 




MOTH PREVENTIVE IN HOLDER 
77~7" PURIFIES AIR . 

Besides destroy- ^ ' 
ingand preventing 
moths, a chemical 
inclosed in a small 
container is said 
to purify air in 
bathrooms, closed 
cars and similar 
places. It gives no 
unpleasant odor, 
is efifective in pro- 
tecting rugs, fur- 
niture and other 
articles, and al- — krtpcU' 
thottgh the chemical is volatile, a single 
filling \yill last about three months. 

t .^(sX 

CHART GIVES CORRECT TIME 
ANY PLACE IN WORtTOgp^ 

A chart that tells the co^recV^tfnie any 
ilace in the world has been prepared by 
he bureau of standards for sale through 
:he gOA^^rnment printing ofiic^ It con- 
sists of a heavy cardboarddisk mounted 
QH a larger </ard. The revolving disk^is 
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divided into fifteen-degree segments, half 

of which are in white, numbered from one - 

. . I. 

to twelve, for the hours from midnight to 
noon, and half printed in black, with the • 
same numbering, for the period from noon 
to midnight. The base card also contains 
a circle, laid off in fifteen-degree seg- 
ments, with secondary lines every seven 
and a half degrees. The principle of the 
card is that time changes one hour for 
every fifteen degrees of longitude. Be- 
cause the astronomical day starts at noon 
instead of midnight, time is reckoned from 
Greenwich. England, the base longitude 
line, and the international date line, where 
days change, is halfway around the world, 
on the 180th meridian. Knowing the local 
time, it is only necessary to revolve the 
inner disk until the correct time is oppo- 
site the operator's local time zone. The 
correct time and place around the earth 
can then be read from the outer circle. 



TEARdGt^S C^l 
TO HEt^O 
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FB FOR FOLIC] 
CONQUER CROOKS 

Tear-gas "billies'' have been allotted to 
emergency squads of the New York police 
department to help them arrest criminals^ 
The gas compartment is concealed in one 
end of what appears to be an ordinary 
club. This arrangement permits intro- 
ducing the gas through narrow spaces and 
small openings that could be readied only 
with difficulty by ordinary gas bombs. 





Reflection of the Sun on Clouds of Tiny Ice Particles; 
a Phenomenon Observed from Mountain Peaks 

ICE-CRYSTAL CLOUDS MIRROR 
SUN AND MOON 

A beautiful phenomenon, sometimes 
seen from airplanes or from the top of 
high mountains, is the reflection of the 
sun or moon upon clouds formed of tiny 
ice particles. It is not a common sight 
as the clouds that produce it must be at a 
high altitude and the reflection appears 
only on their upper surface. The accom- 
panying illustration of the "under-sun" 
was taken from the summit of one of the 
peaks in the Tyrolean Alps. Occasion- 
ally, the image is surrounded by a circular 
or elliptical halo of small diameter. The 
phenomenon was first observed at an as- 
cension of French balloonists in 1850. 



WORKERS WEAR TAIL LIGHTS 

"Trouble shooters" employed by the 
Cleveland electric railwfiy ^re being 
equipped with belts of red r eflec jifx's-sim- 
ilar to those used at dangerous highway 
^^ji^ curves, to help prevent accidents. They 
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Tear-Gas Container ^ Policeman's Club for Emer 
gency Use in Subduing Crooks 



can be seen at a considerable distance and 
will warn other employes that, men are 
worlfin& on the lines, j 
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UKEST TOBACCO HAMOT 




For the Guidance of Airmen, This Sign Shows the 
Wind Direction and Points to Town 

ROAD SIGN FOR AIR TRAVELERS 
SHOWS WIND DIRECTION 

Development of aviation has brought a 
need for special signs to guard the aviator 
by day and night. One of the latest steps 
in this direction has been taken along a 
southern air-mail route, where a marker 
has been set up with a "sock" to show the 
direction of the wind, a large arrow 
painted with the name of the city or town 
to which it points and a smaller arrow that 
points due north. The sign thus gives the 
pilot three essential bits of information. 
It can be seen, when the weather is clear, 
from an altitude of 3.000 feet. 



point, his engine relied on a force some- 
what similar to the working principle of 
those today, but the useful work was to be 
done by the piston being forced down by 
the pressure of the atmosphere against it, 
thus lifting a weight or doing some other 
task. There is no record that this engine 
ever was operated. The steam engine of 
1705 functioned on about the same plan, 
that is, steam was used to lift the weight 
of the piston, and after this was done, the 
atmospheric pressure was relied upon for 
the real work. After Huygens, almost 100 
years passed* before inventors caught the 
vision of rotary motion from their engines. 
His idea simply involved a piston and a 
cylinder. In other respects, there was no 
more similarity between his engine and 
those of today than there is between a 
steam hammer and a stone hatchet. 



RADIO FOR TAXTS PASSENGERS 
^ .HELPS ATTRACT FARES 

Raflio music drowns the click of the 
meter and helps draw fares to a taxicab 
an eastern driver operates. He installed 
a set for his own amusement when not on 
the road. He soon found, however, that it 
proved popular with his customers and ar- 
ranged it as a permanent feature of his 
cab^ It oc9upies a i^onveni^nt spa/:e at 



IDEA OF EXPLOSION ENGINE 



CPLO^ 
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OLDER THAN STEAM jq 

Gasoline and other motors that operate 
by the force of an explosion are of such 
comparatively recent development, that 
few persoris realize the basic idea of such 
engines was conceived long before the ap- 
pearance of the steam engine. In 1680, 
Huygens described an explosion motor 
which was to be operated bv discharging 
a quantity of powder to drive the air out 
of a cylinder and raise a piston.. To that 
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Radio Set, Installed beside Cab Driver. Attracts Atten- 
tion of Public and Entertains Passengers 

the driver's right where it does not inter- 
fere with the operation of the vehicle. 
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Old Castle at Nuremberg as It Appears under the Floodlights; in the Foreground Is an Illuminated Statue of 
" Albrecht Durer, the City's Most Famous Son 



MAGIC BEAUTY OF OLD CASTIJL 
REVEALED BY LIGHTS 

One of the prominent objects in Nurem- 
^.^berg on festive nights is the floodHghted 
^ castle that stands on a steep sandstone 
cHff near the center of the city. It can be 
^ seen from a great distance, towering high 
^ above the other buildings. This year, the 
. city is celebrating the memory of Albrecht 
^ Durer, its most famous son. and special 
illumination has been provided for his 

r statue which stands in an open plot below 
the castle. 



face, they give off dense smoke and a flame 
that will stay lit for three minutes and is 
visible from a great distance. If the sub- 
marine is moving, the distance between 
the bombs will in a measure indicate to the 
rescuers how fast the craft is drifting and 
in what direction. ^ 
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WASHING CABINET FOR AUTOIST 



CONTAINS FIRST-AID JOT 



For the convenience of auto tourists, a 
cabinet tajik and^basin. to wash the hands 



^ (developed by SwsjMsh- engineers. 
V bombs are placed in groups on th< 



SMOKE BOMBS ON SUBMARINES 
TO AID IN RESCUES"^ U ^ 

So that persons on sunken submarines 
may signal their location to boats on the 
surface, a system of smoke bombs has been 
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The 

plac'ecl in groups on the deck 
or the conning tower and are released by 
air pressure. When the>- burst >^t the sur^ 
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and face, also has 
room for a first- 
l^J Vaid packet. The 
tank contain*; just 
enough water for ^ 
half a dozen wash- 
i n g s , and the — : 
liquid is kept pure -"' 
by a chemical ^ 
treatment which is 
applied to it in the 
tank itsel^. 
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Suds Tank Dispenses Lather Directly without the 
Need of Working It Up during the Bath 

SOAPSUJ^S FOUNTAIN FOR BATH 
LATEST TOILET AID 

Press a button and soapsuds, salt water, 
scented water or other toilet preparations 
gush from a spout in a bath attachment 
a California inventor has introduced. As 
many containers as desired can be con- 
nected to the arrangement and they are 
installed in a convenient position for use 
while bathing. 



PROPELLER RESEARCH AIMED 
[0 C IMPROVE FLYING 

Two goals are being sought in the pro- 
peller experimental laboratory of the army 
at Wilbur Wright field, Dayton, Ohio, to 
make flying safer and better. One is a 
metal propeller, to be strong but lighter 
even than aluminum, and the other is a 
variable-pitch propeller, the pitch of which 
can be changed while in flight. Frank W. 
Caldwell, who developed the composition 
propeller known as "micarta," a pressed 
affair of fabric and glue, is in charge of 
the work. Present propellers are built 
with the most efficient pitch for the aver- 
age speed at which they are to be flown, 
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but in landing and taking off, when th 
speed of the plane is below flying speediic 
the pitch is entirely too high. Inventor^ 
for years have wrestled with the proble 
of designing such a propeller. 




radio keeps milkjfresh 
IqS^ for several days 

Wireless waves have been adapted by 
Vienna scieiitist to keep milk from spoil 
ing: 2^:^pecial generator is fitted to a pa 
teurizing outfit, or two cylinders are em 
ployed, the milk being heated slightly in 
one and then subjected to the radio wave 
in the other. According to reports, mil 
so treated, is kept from turning sour foj;^ * 
four days and for a period of two to three ^iT 
weeks if it is cooled. , ; ^ 
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"CAT'S EYE" TRAFFIC LIGHTS 



GUIDE MOTORISTS 



/ vc 

addition to the regular safety zones 
for the protection of passengers boarding 
and leaving surface cars, "cat's eye" light 
signal towers have been introduced ki 
Berlin. The units are simply reflectors 
tkrcflfS^ch the glow from other sources 
and are mounted on vertical supports 
where they can be seen at a considerable 
distance. They are of particular service 
in warning motorists to detour around 
the safetv areas. 




"Cat's Eye" Lights on Safety Guards at Street-Car 
Loading Station Help Protect Passengers 
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Ascertaining the Egg-Laying Ability of a Queen Bee by Photographing Her Brood Comb, and Then Count- 
ing the Sealed Egg Cells by Placing the Picture under a Magnifypg Glass 



By G. 

VyHETHER to "bee" or not to "bee" 
^ ^ is a puzzling- question, of personal 
interest to millions of folks both in this 
country and abroad who would like to 
operate apiaries for profit and pleasure but 
are deterred because of the great amount 
of misinformation in circulation about 
honeybees. 

Twenty-five years ago, your Uncle Sam 
established the world's largest bee-culture 
laboratory near Washington in order to 
solve mystifying secrets of apiculture and, 
as far as possible, to standardize commer- 
cial beekeeping. Bees win the blue ribbon 
as keepers of secrets. For some twenty 
centuries, scholars, scientists, philosophers 
and private experimenters have sought to 
unravel the baffling mysteries of the bee- 
hive and honeycomb, but how the bee 
makes honey remains an enigma. 

The government search for authentic 
facts and figures about bees has hatched 
out into a conquest. Our national experts 
and various co-operative research agencies 



have discovered mot* newfactf about ne 
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ees 

during the last decade than did the Egyp- 
tians, Greeks and Romans in several cen- 
turies. Comprehensive experiments have 
disclosed that bees have measurable ca- 
pacity for learning and can be trained. 
Worker bees have been taught to distin- 
guish between different colors. For ex- 
ample, a red light was placed near a fond 
supply. The busy bees learned quickly to 
associate that color with food. No matter 
where the red light was placed, the bees 
would find it and fly to it whenever they 
were hungry. If the food was removed 
from the neighborhood of the red light to 
a position near a green light, the bees, in- 
stead of massing near the former, organ- 
ized scouting parties and began explora- 
tions, seeking the disappeared food sta- 
tion. Having eventually found it near the 
green light, they soon learned to recognize 
that color as the dependable sign post that 
indicated food. This test was repeated 
time and again, until all the colors of the, 
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spectrum had been 
used, and the bees 
never failed to find 
the wandering food, 
nor to identify it for 
future reference, by 
the colored light 
which marked its 
position. 

The average life 
of a worker bee, it 
has been found, is 
six weeks during 

the peak of the honey-making season. 
Four weeks of this period is devoted to 
nectar-gathering flights, while the balance 
is spent in the hive. Science, by produc- 
ing more robust, vigorous worker bees 
that will live longer and spend only one 
additional week in the field, can eventu- 
ally raise the American honey crop by 
about one-fourth. On the basis of last 
year's output, this would mean an in- 
creased cash return of over $9,000,000. 

The long-winded and better-flying bees 
of the future will facilitate the establish- 
ment of apiaries farther from satisfactory 
"pasturage." The general practice at 
present is to locate beehives not farther 
than two miles from an abundant and 
permanent source of flower nectar and 



pollen. It may be that during the years 
to come this distance can safely be in- 
creased to four miles. 

The selective breeding of bees will also 
make available nectar which under exist- 
ing circumstances is accessible but to a 
limited class of bees. Red-clover blos- 
soms, for example, have unusually deep 
corollas and their nectar content can be 
exploited only by bumblebees, whose 
tongues are quite long. Future selection 
will aid in vastly increasing the number of 
such bees. This will result in the conser- 
vation of valuable flower nectar which 
now "goes to seed," because ordinary bees 
cannot reach it. 

Weather conditions vitally affect the 

honey -manufactur- 
ing activities of the 
beehive. Any bee- 
keeper will inform 
you, for example, 
that, on warm and 
bright days, his bees 
are gentl*^, while 
during cold, cloudy 
weather the insects 
are irritable and 
more apt to sting 




Studying the Effects of Weather on the Activities of 
Uncle Sam's Bees. and. Center, an Electric Flight De- 
tector That Measures Their Trips 
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whoever comes near their 
hives. Selective breeding 
will facilitate the multi- 
plication of workers en- 
dowed with remarkable 
resistance against 
weather hardships and 
disease. This also will be 
reflected in increased 
honey production. The 
winter losses in American 
apiaries throughout the 
snow and cold-weather 
belts range from $8,000,- 
000 to $10,000,000 a year. 
A'^arious bee diseases col- 
lect an additional annijal 
tribute amounting to at 
least $1,000,000. Such 
monetary losses can be 
curtailed by breeding 
better bees. And this is 
exactly what science pur- 
poses to do. 

Special glass-faced hives which can be 
illuminated at night and are equipped with 
microscopes, so that the experts can keep 
tab on the events which occur in the 
honeycomb, have assisted markedly in un- 
twisting the tangled skein of normal bee- 
hive history. The observation hive, orig- 
inated by a Vermont banker who kept bees 
as a hobby, has been improved by the 
government. It is the dependable motion- 
picture show of honeycomb enterprises 
and beehive life cycles. Small wonder 
that national experts have sat by night 
and day with eyes glued to these micro- 
scopes. They have actually seen and in- 
terpreted the "daily doings" of these in- 
dustrious insects. 

You can watch the queen depositing the 
equivalent of her weight daily in eggs; 
eggs that are minute, elongated and no 
larger than two or three fine needle points. 
Three days after the egg is laid, the white, 
blind, footless larva emerges. During the 
next six days this larva performs a record 
. feat in rapid growing. It increases 1,500 
times in weight. If the average six-pound 
baby of the human family made corre- 
sponding growth, it would weigh four and 
one-half tons when one week old. Ex- 
actly twenty-one days after the egg is de- 
posited, the adult bee is ready to emerge 
and assume the duties of a nurse bee. 




Science Solves the Beehive Secrets by Watching the Busy Workers Day and 
Night in a Special Glass-Faced Hive 

You can even study the superior system 
of business management which dominates 
the beehive. Sanitary engineers maintain 
the honeycomb in cleanly, healthy con- 
dition. You can easily visualize bee po- 
licemen directing traffic throughout the 
congested chambers, cells and paths of 
this large insect tenement. Bees that be- 
come crippled or die are disposed of forth- 
with. The buzz of the beehive is an an- 
them of industry and not a signal of warn- 
ing. To certain bees is delegated the task 
of ventilating the hive during warm 
weather and of heating it during the sea- 
son of cold. They flap their wings in uni- 
son, simulating fans. To generate heat, 
they consume large quantities of honey — 
a ranking energy food — and indulge in 
bodily contortions. Bees have quickly in- 
creased the temperature in the hive from 
fifty-seven to as high as ninety-five de- 
grees Fahrenheit. During the most severe 
winter weather, the bee-firemen maintain 
an almost constant temperature inside of 
the hive. 

German scientists claim that bees chat 
with one another by means of a vibratory 
dance. Their American cousins at the 
federal bee-culture laboratory have never 
verified this pretty theory. Uncle Sam's 
experts, however, have observed these 
dances which are reputed to facilitate bee 
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c o 111 ni u n 1 c a t 1 o 11 . 
There is this to be 
said, thoug-h, that 
constant activity is in 
progress in the 
honeycomb. Bees Ht- 
erally work t h e m - 
selves to death. The 
worker, at birth, is 

charged with a certain amount of energy. 
Each day of its life as an adult it becomes 
weaker. Bees rest occasionally, but these 
pauses in their labor are not productive 
pi rebuilt tissue and restored energy. The 
worker bee resembles an electric battery. 
It starts out charged to capacity. Day by 
day, it runs down and finally dies when 
it has exhausted the original charge. 

By placing a hive of bees on an island 
five miles from a source of flower nectar, 
it has been demonstrated conclusively that 
the workers will fly that far in quest of 
food. In the mountainous states of the 
west, apiculturists report that honeybees 
have flown as far as seven miles in search 
of raw materials for honey. The average 
worker bee weighs eighty niilligrams and 
is able to carry a burden in flight equal to 
one-half its weight. It carries nectar and 



water in a sack, while pellets of pollen are 
stored in stiff bristle baskets located on the 
hindlegs. 

In the basement of the government lab- 
oratory, a colony of bees — during the 
summer flower season it contains from 
80.000 to 100.000 worker bees— rests on a 
delicately adjusted balance which is con- 
nected with a continuous chart recorder 
and weighs the daily production of the 
hustling honeybees. It records exactly 
the time in the morning when they leave 
the hive, the frequency of return trips, 
discriminates between good and bad days 
for honey making and indicates correctly 
the approach of a storm. Bees are excel- 
lent weather prophets and usually mass 

l)ack to the hive sev- 
eral hours before the 
rain or windstorm 
breaks. 

This device has 
proved that bees do 
not observe regular 
hours, but, on bright 
warm days, leave the 
hive as early as 4:00 
a. m. and continue 
their nectar flights 
until seven or eight 
in the evening. The 




More Weather Observations, Top; the Electric Pen- 
man, Center, and a Recorder That Charts the Comings 
and Goings of the Bees 
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various workers make from four to thirty 
flights each day, tlie water carriers bring- 
ing back more loads and making more fre- 
quent trips than do the nectar gatherers. 
Under ideal conditions, as much as twenty 
pounds of honey have been made in this 
experimental hive in twenty-four hours. 

Another interesting apparatus now in 
use at Uncle Sam's scientific apiary is a 
technical simulation of a flower which 
contains a constant supply of nectar. The 
device accommodates ten bees at a time 
and is located outdoors near the sixty 
colonies, comprising a maximum popula- 
tion of 6.000.000 Italian honeybees. An 
electrical contact device is hooked up with 
a float in the dish of bee food and records 
on a chart the amount removed, the num- 
ber of times the bees visit the feeder and 
the effects of varying weather conditions 
on these flights. 

An efficient method of grading honey 
by color and flavor has been developed by 
the Washington specialists. An instru- 
ment originated by a physicist at Johns 
Hopkins university, which transmits va- 
rious wavelengths of light through the 
honey samples, makes honey grading a 
rapid and simple process. Honey is now 
inspected and graded like wheat, potatoes, 
tobacco, cotton and apples. 

Despite popular opinion to the contrary, 
worker bees do not recognize their owner 
and he is no more immune from stings by 
his own bees than the ordinary stranger. 

"If a honeybee stings you," advises your 
Uncle Sam, "don't run for help but stand 
still and scratch. The bee that stings you 
injects its stinger, the poison sac and sur- 
rounding muscular tissue into the wound. 
It's your job to scratch this foreign ma- 
terial as speedily as possible from the 
wound with your finger- 
nails. Dig it out at once 
and the wound will not 
swell while the pain will 
soon cease. The gov- 
ernment experts have 
never discovered any 
remedy for bee stings. 
The wounds are so small 
that it is impossible to 
introduce any solution 
in sufficient quantity 
into the tiny puncture to 
accomplish any good." 



MEC 




Wheel for Rapid Assembly of Shoes; 

Pairs in Eight Hours 



Makes 



WHEEL TO ASSEMBLE SHOES 
SPEEDS PRODUCTION ' 

Si.x hundred pairs of shoes can be made 
in eight hours with an assem^^ling-wheel 
apparatus introduced in France, accord- 
ing to reports. Separate parts of the 
shoes are placed on holders about the cir- 
cumference of the wheel and the stitching 
and other processes quickly accomplished. 



OUTBOARD HULL LIKE PLANE 

,^ GIVES HIGH SPEED 

Q i' . 

Increased speed in outboard-motor boats 
has been attained in a cpffft with a body 
somewhat like the streamlined fuselage of 
an airplane. Features of the flying boat 
have also been applied to the craft to de- 
crease bottom friction. 




Outboard Boat with Hull like Fuselage of Plane, to Decrease Wind Re- 
sistance and Water Friclioiv ^ 
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For Emergency Police 
Duty; This Motorcycle 
Unit Aids the Berlin De- 
partment Where Traffic Is 
Heavy, as It Is More 
Easily Handled Than an 
Automobile 





motor tricycle for police 
carrieS^ive men 



Successful experiments have been con- 
ducted in Berlin with a motor tricycle that 
carries four policemen and a chauffeur. It 
is speedy, easy to handle in heavy traffic 
nd strongly constructed for the some- 
times rough service it has to perform. 



ho-echoes secret sought 
^^^^3-+[igh above earth 



outside the earth, the 
Kennelly-Heaviside 
layer. The vagrant 
waves being photo- 
graphed apparently take 
an excursion several 
thousand miles more 
than the direct path 
from the transmitter to 
the receiver, in the 
opinion of Dr. J. Barton 
Hoag, one of the inves- 
tigators, who is endeav- 
oring to record and 
classify the signals in 
hope of co-ordinating 
them with definite phe- 
nomena on and above 
the surface of the earth, 
some of the waves may 
circle the north pole and return. During a 
mimic game of warfare recently, a radio 
operator received the code "4," meaning 
to open the port of New York. The 
sender had relayed the message "V," 
meaning to close the port. The odd mis- 
take had been caused by an echo. The 
receiving operator had caught a dot mak- 
ing the sign "4." In reality, it was not a 
dot but the echo of a dash of the signal 
"V." It had passed around the world but 
its echo had been received first. 



He believes that 



One of radio's most perplexing mys- 
ries. the strange "echoes" that some- 
times cause serious confusion in receiving 



\^ . . f 

messages, is being investigated by scien- 
tists at the university of Chicago. A pho- 



tographic film 
second on a re- 
volving drum, 
registers a se- 
ries of multiple, 
I m i n i s h i n g 
"echoes" com- 
ing in at an in- 
.terval too short 
for a complete 
journey around 
^ the world and 
too long for re- 
f lection from 
I e peculiar 
strata of elec- 
._>' tron s that He 
from seventy- 
five to 150 miles 
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Folding Partitions in Use, and 
Cross Section of On« 



FOLDING PARTITION LIKE DRAPE- 
SUBST^TUTFTFOR DOORS 

Wall partitions that fold up when pushed 
l)ack, and that may be covered with tapes- 
try or other 
materials to 
match the 
scheme of dec- 
oration, have 
recently been 
introduced. 
They are con- 
structed with a 
steel fraine- 
work, do not 
sag or get out 
of order and, if 
desired, may be 
made fireproof. 
Another fea- 
ture is that they 
absorb sound. 
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CALL LETTERS FOR AIRCRAFT 
AID RADIO CONTACT 

To simplify radio communication to and 
from airplanes, the craft are assigned spec- 
ified call letters so that the identification 
of -a particular plane is positive and 
operators are spared time in sendinq^ and 
receiving messages. The purpose of the 
plan is essentially the same as the system 
of designating broadcasting stations by a 
series of letters. As worked out by the 
^ international bureau, at Berne, airplanes 
*\vill have five letters in their calls. The 
first will signify the nationality and the 
•other four will be the ;;egistrati^u m^rk 
of the Plane.J^ ^ C 

AIR MOi^T^I^Ei^ f6r y&]^^Cfe^ 

To insure proper numiaity in the home, 
a moistening outfit easily installed in the 
hot-air furnace is said to greatly promote 
health and comfort and to save fuel. Its 

r essential feature is that, as the water is 
evaporated, a fresh supply is constantly 
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Drawing of the Moistening Outfit Installed in Hot-Air 
Furnace; Note Supply Chamber at Right 

i introduced from the house system through 
an automatically regulated valve that 
iLJ<eeps the vaporizing pan filled to the de- 
y ^-sired point at all times. This eliminates 
^ the need of refilling the pan bv hand. 

PLANT THAT RESIBTS FI 
.V/ TO HELP duARD FO;5^EgTS 



Inhaling Vapor to Relieve Air Sickness, through Appa- 
ratus Designed to Be Carried on Airplanes 

AIR SICKNESS IS PREVENTED 

BY PUNGENT VAPOR ->.^ 

For the aid of persons who may become • 
airsick while on flying journeys, an in- 
haling apparatus has been introduced. The ^ 
subject breathes a pungent vapor through 
a mouth and nose piece, the gas being re- 
leased in any quantity desired from a tank 
container. According to reports, the sub- 
stance fortifies the system against nausea. 



FOUR-WHEEL BRAK£LJ:ESTER 
, ' y'AIDS SAFE DRIVING 



' i'he braking power on each auto wheel 
and on all four at once is quickly and ac- 
curately indicated on a testing outfit that 
takes into consideration the weight of the 
car. It provides an effective means for 
equalizing right and left wheels and bal- 
ancing front with |'ear. 



''iO'o'-l 

Further protection oribrests frhm fires 
IS seen in a plant imported from South 
Africa which is fire-resistant. It 'is com- 
posed laj gely of water yet is said to grow 
abundantly in arid regions and is good for 
cattle feed. It will especially help pre- 
vent brush fires, forest experts believe. 




Testing Stand f*r jFour-Wheel Brakes ^ 
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Courtesy Aviation Service 

The Link between Instructor and Student Is a Voice Tube, Terminating in a Receiver Worn beneath the 
Helmet; after the First Flight the Student Moves to the Rear Cockpit 

By J. EARLE MILLER 

(Concluded from September Issue) 



to- 
e 



"TirE WILL practice landings again to 
' ' day," says tlie instructor as th 
student straps himself into the rear cock- 
pit ; there is nothing new in the announce- 
ment. Taxi out to the end of the runway, 
turn the plane until it heads into the wind, 
open the throttle until the engine speeds 
up to 1,400 a minute, shove the stick all 
the way forward and keep it there until 
flying speed is reached and the pressure 
begins to lessen, then let it come slowly 
and smoothly back as the plane leaves the 
ground, point the nose up a few degrees 
for a slow, steady climb, and fly straight 
into the wind until you get enough alti- 
tude to make a bank safe. 

You turn then and fly across the wind, 
'keeping well out from the border line of 
the field, turn again and go down the side 
with the wind, turn and cross the other 
end until you are opposite the end of the 
runway from which you took off, keep- 
ing 1,500 feet from the end, as the field rules 



requiie. A final turn, point straight for 
the runway, "cut the gun" until the engine 
idles down to three or four hundred revo- 
lutions, immediately drop the nose to keep 
flying speed, and glide in in a long, gentle 
descent. Keep your wings carefully lev- 
eled up, shift the rudder, if necessary, to 
keep the runway flowing smoothly toward 
you, pull up the nose a bit as you near the 
ground to level out and lose tnore flying 
speed, then, as the ship settles to the 
ground, ease the stick back farther and 
set the tail down just as the wheels touch. 

That's landing practice, to be done over 
and over again. If you came in smartly, 
you set her down near the end of the run- 
way and can at once open the throttle 
and take off, "drag ' the field and repeat. 

Two or three rounds, and the instructor, 
instead of signaling for the final bank 
around to land, motions to keep straight 
ahead out across country. You leave the 
scattered houses behind and are over the 





The "Solit Ess" Is a Quick Way of Losing Altitude 
Gracefully; tfie Ship, with Power Off, Dives, Rises to 
a Stall, Does a Wing-Over and Dives Again 
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open farmland. Straight flying has be- 
come a habit, something to be done auto- 
matically. You remember your lessons, 
look first over the right side, then across • 
and over the left, watching the fields be- 
neath. Each time your eyes sweep across 
the instrument board you check the in- 
struments, make sure the thermometer 
shows normal temperature, the pressure 
gauge the proper oil circulation, and the 
tachometer indicates that the engine is 
delivering the accustomed number of 
revolutions. 

Occasionally a pointed hand to left or 
right signals for a turn, until you lose 
track of place and direction. Suddenly 
the even roar of the engine dies to a soft 
purr, and you instinctively nose down to 
keep flying speed — your first lesson in 
forced landings. 

Ahead is a large level meadow, big 
enough to fly a brick house into. It looks 
easy, and your gliding angle is just right 
to clear the near fence. Everything is rosy 
until the instructor opens his throttle 
again and wildly waves both hands. Some- 
thing is wrong, but what? He points off 
to the side, but you see nothing inter- 
esting over there. He continues to point, 
and you obligingly bank around to go over 
and see what all the e.xcitement is about. 

Immediately the throttle is jerked back, 
you nose down, and again the engine picks 
up its roar and you start to climb. Sud- 
denly a distant smokestack, the black 
plume from a train or one of the many 
other wind gauges gives the clue. Teacher 
has caught the student napping with a 
forced landing and a tail wind. You 
should have circled into the wind and then 
picked out a field to land on, instead of 
trying to drop into the first one ahead. 
Another lesson has been learned : always 
to remember where the wind is, and be 
prepared to turn instantly into it in an 
emergency. A plane always lands and 
takes off into the wind, if there is time to 
pick a field and the size and shape of the 
ground permit it. 

The lesson goes on, and at every turn 
you mentally recheck the wind, verifying 
your memory by watching for smoke, the 
rustle of the grass below, the movement 
of the trees, or even a washing flapping 
on a backyard clothesline. 
That lesson out of the way, another fol- 
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lows in short order. The signal comes 
for a bank, and another to come out of 
it. All the indications are that the ship 
is being lined up on some object ahead. 
You check the wind, and find it dead 
ahead. The throttle comes back, you 
shove the stick a bit forward and begin 
to nose down. The best field is quite a 
bit ahead, just right to reach with a long, 
slow glide. At that angle, the engine 
cowling hides the view, but a glance over 
the side places the fence around the field, 
so you know you can make it easily. The 
fence glides beneath, you nose down to 
lose more altitude — and directly in your 
path is a tree ! 

Teacher has carefully lined you up on 
an obstacle which calls for quick thinking 
and quick acting, and you learn lesson 
number two of the day. 

That's the way flying instruction goes. 
Very little is said on the ground before 
you start, and if you are flying by signals, 
nothing is said in the air. After each 
twenty-minute hop, you taxi in to the line 
and get a critical review of the day's mis- 
takes. As training progresses, you may 
get in two or three hops in a day, if you 
have the time and other students are not 
Vvaiting their turns, or you may take forty 
minutes in one hop to get more landings 
in one day. 

Figuring eight hours dual instruction for 
the average student, three twenty-minute 
lessons to the hour, and allowing for bad 
weather, a flying course may stretch out 
for a month or more. Students have been 
soloed in one day, as a stunt, but in- 
structors don't recommend trying to hurry 
things. Twenty minutes a day or forty 
later on, and then twenty-four hours to 
think it over, and digest what has been 
learned, is best, they say. Planes can fly in 
most any kind of .weather, but students 
can't be taught landings on a windy, gusty 
day. It takes a trained pilot to keep his 
wings level in bumpy weather, and the 
slightest drop of a wing tip when landing 
at thirty-five or forty miles an hour may 
be serious for the ship, and probably for 
the passengers, too. 

Ai my experience has shown that three 
twenty-minute hops, on successive days, 
are nineteen times as valuable as one flight 
of one hour's duration. Flying muscles 
have to be broken in to the work of con- 



Most Graceful but About the Most Difficult of All 

Acrobatics Is the Fallins? Leaf, the Plane, Stalled in 
Level Flight, Sideslipping Back and Forth 
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Taking Off in a "Swallow" 
Training Plane, and, at Right, 
the Whip Stall, in Which the 
Plane for an Instant Moves 
Backward before Whipping 
Around to Fall in a Nose Dive 

trolling a ship. After 
twenty minutes they be- 
gin to tire, and the stu- 
dent loses the "feel" of 
the ship as well as his 
mental alertness. It is 
better to come down 
til en, for continued 
flight is more or less 
wasted. The better 
schools will not allow 
more than twenty min- 
utes to a hop, and re- 
quire at least three 
hours on the ground between these flights. 

Before the day comes for the solo flight, 
most of the schools give one lesson in 
"aerobatics," teaching how to get into and 
out of the dreaded tail spin. Strangely 
enough, the dangerous tail spin is one of 
the easiest of all flying stunts, and is usu- 
ally the way out of all uncontrolled ma- 
neuvers, but is so easily stopped that, 
given sufficient altitude, there is never 
cause for alarm. The reason so many 
flyers have been killed by tail spins is that 
their spins occurred so close to the ground 



there wasn't time to recover level flight 
and avoid a crash. 

A spin usually starts when the plane 
loses flying speed, though some of the 
modern ships will stall, then nose down 
and pick up flying speed without spinning. 
The easiest way to deliberately spin a ship 
is to nose it up into a stall and give left 
or right rudder with corresponding stick. 
If the spin occurs while flying under 
power, you immediately close the throttle 
— "cut the gun" is the flyer's term — and 
come out of the spin by using opposite 
control. That is, if you got into the spin 
by pulling the stick back to lift the nose, 
then to the left rear corner, at the same 
time applying left rudder, you come out 
by shoving the stick forward to the right, 
applying corresponding right rudder. As 
soon as the ship gets out of the spin, you 
nose down to pick up flying speed and 





THE WHIP ,f/ 




open the throttle. There is no hurry and 
no excitement about the stunt, given suf- 
ficient altitude to perform it safely. If you 
are using the voice tube, the instructor's 
voice, calm and collected, settles any feel- 
ing of panic. 

You learn another thing about aero- 
batics — that there is one position in flying 
when your ailerons become reversed, just 
as your ailerons work in reverse order 
when taxiing on the ground. That is in a 
vertical bank, and in all the acrobatics in 
which the plane passes through such a 
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bank. In normal flight, 
the fore-and-aft move- 
ment of the stick turns 
the tail flippers, or ele- 
vators, up and down, to 
dive or climl) the ship, 
and tlie rudder bar moves 
the rudder side to side, to 
turn to left or right. But 
when the plane is in a 
vertical bank, with one 
wing pointing straight 
down to the earth, the 
normally vertical rudder 
is in a horizontal position 
and acts as an elevator, 
so that the rudder bar 
climbs or dives the ship, 
and the usual horizontal 
elevators are in the ver- 
tical position, so they act 
as a rudder. 

Outside of an emer- 
gency turn to miss an- 
otlier plane, the commer- 
cial flyer has no occasion 
to make turns so tight as to require a ver- 
tical bank. In acrobatics, every half roll 
and roll and Immelmann turn includes a 
moment when the ship is banked into that 
position, but they, with the falling leaf and 
similar stunts, are left for more advanced 
instruction. The average training plane 
can do all but two of the acrobatic stunts. 
Those two are the Immelmann turn and 
the outside loop, which has been per- 
formed by less than half a dozen aviators. 
The training ships, usually fitted with an 
OX-5 motor, haven't the power to do the 
half roll at the top of an Immelmann 
turn. This particular stunt, the invention 
of the famous German war-time ace, starts 
like a loop, but at the top of the loop the 
plane is rolled over until it is right side 
up but facing in the opposite direction. 
To get up enough speed to do the roll at 
the top of a loop, a low-powered ship 
would have to be dived from a great 
height, and might not hold together under 
the strain. 

It is possible, though, to do a cheat on 
the Immelmann, a tight, fast climbing 
turn, called a "chandelle," which, from the 
ground, would fool anyone but an expert. 

All the while that air tricks are being 
learned, the landing practice continues. 




The Chandelle, a Cheat on an Immelmann Turn, Is a Tight, Fast Climbing 
Turn for Planes That Can't Roll at the Top of a Loop 

A landing is easy to describe, but only 
constant repetition can make it perfect. 
You soon learn that a plane has but one 
landing speed — that at which the move- 
ment through the air ceases to be fast 
enough for the air to support its weight. 
It can't, therefore, land slower than that, 
and if you try to land faster, by forcing 
the nose down until the wheels touch, the 
result is a "two-point" landing, and as 
soon as you drop the tail, the wheels will 
bounce off the ground. 

The trick is to learn to gauge height 
and distance so perfectly that you can cut 
the gun, glide into the field just above 
flying speed, level out a few feet above 
the runway and then hold the stick neutral, 
with the tail up and the ship in flying posi- 
tion, until you lose the forward speed and 
the craft begins to settle to the ground of 
its own volition. At that moment the 
stick is pulled back and the tail dropped 
until skid and wheels touch simulta- 
neously in a perfect three-point landing. 

The average student takes eight to ten 
hours before he is ready to solo — about 
three hours on straight air work and the 
rest on landings and air work combined. 
When the final check pilot takes him 
around without advice or assistance, sees 
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When Higher Clouds Throw Their Shadows across Those Below, Weird Pictures Are Painted in the Sky by 
Sunlight and Dark, and through Them the Aviator Wings His Way 



him make a perfect landing, and authorizes 
the solo flight, the trick has been so well 
learned that it has no terrors. 

Most schools include an hour's solo fly- 
ing in their course — three twenty-minute 
hops, which give opportunity to make a 
dozen or so landings alone. To take the 
training course, since the department of 
commerce regulations went into effect, a 
candidate for flying is issued a student's 
license, following a physical examination 
by an authorized physician. The student 
license covers the training period and the 
first ten hours of solo flying. He is then 
eligible for a private pilot's license. To 
get a limited commercial or industrial li- 
cense, to carry passengers or goods in 
designated areas, takes fifty hours, and a 
full transport license; to fly any kind of 
plane anywhere with any load, requires 
200 hours, plus a rigorous examination. 

A course of instruction, ground school, 
flying training and fifty hours' solo in a 
ship owned by the school, costs, on an 
average, between $900 and $1,000. though 
the rates vary somewhat in different parts 
of the country. A school course and fly- 
ing instruction, including one hour solo, 
averages from $350 to $450 or $500. 

Some students cut their expense some-'^ 
what by forming a club of twenty or more 
solo graduates, putting in about $150 each 
and buying a plane. They then pro-rate 



the cost of repairs and upkeep, and each 
pays for his gas and oil. The latter, in the 
average training ship, costs from $2.50 to 
$3 an hour. Some schools operate grad- 
uates' clubs in which title to the club ship 
remains in the school, and in exchange a 
licensed instructor is furnished to super- 
vise the club flights, make inspections and 
check flights of the plane each day, andc{^" 
certify the members' logbooks. 

Altogether it is a great game, not tooT^ j 
difficult to learn, not especially dangerous, V 
and far more interesting than driving an 
automobile or a fast motorboat. 



CASE FOR AUTO KEYS PREVENTS ^ 
RATTLTN€i-ALLD LOSS 




Four keys are^^ 
securely and con- 
veniently held in 
small leather case - V 
that prevents \^ 
them from rattling 



against the auto ^ 
dashboard and" 
also protects the^ ^ 
pocket. The 



case 

insures against^^^>^ 
loss and is so ad-v-^«5^ 
justed that any '-^ 
one key is easilj; 
selected/ifor use. , 
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ICE KING'S TOMB FOUND 
ON ALEUTIAN PEAK , 

/e ^ 

The tomb of an ice king, wh 
lived thousands of years ago. i^n 
what is known as the Stone Age, 
has been found in the Aleutian 
islands, off the Alaskan coast, by 
the Stoll-McCracken expedition 
of the American Mus£um of Nat- 
sral History,_^he expedition 
went to the islands to seek mum- 
mies older than those of Egypt, 
as a link with the civilization that 
may have crossed the ancient land 
bridge of Bering strait, by which 
the animals of what is now the 
Gobi desert came to America. On 
the summit of an almost inacces- 
sible island they found a double 
tomb, in one compartment the 
mummy of a person apparently of 
high rank, and in the other the 
bodies of two adults and a child. 
All four were perfectly preserved, 
with their clothes, weapons and 
other belongings. The ice king 
wore a tanned otter-skin coat 
over a shirt of bird skins, and was wrapped 
in a shroud of animal skins, which in turn 
was inclosed in a layer of sea-lion intes- 
tine. It is possible the bodies may prove 
to be Stone Age Eskimos, or, perhaps, 
early Indians of a still remoter time. 
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Auto Harnessed as a Hoist; Lowering of the Bucket withoutyjRe- 
versal Is Done with the Lever Control ' 



HeiST-TON BY TRUCK OR CAR 
LATEST BUILDING AID 

Easily installed on the motor truck or 
car, a hoisting outfit has been introduced 
to serve builders of all kinds. It can be 
adjusted in a few minutes, is detachable 
and interchangeable and is controlled by 
a single lever. It is quickly connected to 
a rear wheel, which is jacked up and is al- 
ways turned in a forward direction, no 
reversing of the transmission and racing 

of the motor being 
necessary to lower 
the bucket. 



AUTiI.SE©-€ONCEALED IN TOP 
SIMPLIFIES TOURING , ^nU 

When not in use. a full-length bed \i- 
side the automobile is concealed under the 
top. It is quickly 
lowered and the up- 
holstery of the top 
interior is unhooked 
to form covers for 
the sides. Further 
privacy is afforded 
by a special curtain 
around the front of 
the car over the 
windshield. The ar- 
rangement is prac- 
tical for tourists 
and for doctors who 
use their cars as 
ambulances. ^^'^ '^''^^t^L^.lU /„" tSe ^ToT ""T' 




CPopular Mechan- 
ics Magazine does 
not publish the 
name of the maker 
or seller of any de- 
vice described in its 
pages, but this in- 
formation is kept 
on file and may be 
obtained, free, by 
addressing Bureau 
of information. 
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it is not only more inert than nitrogen, 
but has the lowest solujjility in water of 
any gas known. Its use therefore in- 
creases the limits of the pressure at which 
work can he performed and also lessens 
tlie time of compression and decompres- 
sion of the operator. Helium is gaining 
favor in annealing and other metal oper- 
ations as it is practically insoluble in 
molten metals. It is being used for filling 
radio tubes, and glow lamps and tubes 
for signs, and as a cooling medium in elec- 
tric transformers and high-speed genera- 
tors. Because it is chemically inert, has 
high heat conductivity and low density, 
and can therefore be circulated rapidly, 
it is particularly suitable for drying or- 
ganic and inorganic chemicals qirickly. It 
is also used in toilet preparations. 



Testing a Policeman's Walk on the Special 
Which Helps Reveal Defects 

TREADMILL TEST FOR POLICE 
REVEALS WALKING FAULTS 



:ELANts treated with radium 
' /c 35^^ speed growth 

1 By coating flowerpots, vases and other 
f containers with a substance that gives off 
radium emanations, a way has been found 
^to stimulate the growth of plants and 
flowers. Used on stakes and other articles 



Correct walking is important to all, but'^^'^laced in the ground, it also helps trees 
especially to policemen who are on theff^and field crops. As the emanation is 
feet most of the time they are on duty. given off, it explodes and produces a gas 
To emphasize this fact, a foot specialist ^ which is beneficial to tlie plant. The ma- 

j^entlv tested the policemen of Provi- ^. k ^ 7 ^ f 

dence, R. I., in a special treadmill, which ' 
enabled him to illustrate various points as 
the subject "performed" and revealed-^ 
faults in his carriage, the manner of plac- :^ 
ing his feet and other details. 



HELIUM USED IN RADIO TUBES'" 
ALSO FOR DRYING 




Once considered a rare element, and ex- 
tremely costly to produce, helium is now 
available in commercial quantities and is-X 
being utilized for many purposes, besides 
inflating balloons and dirigibles. It is es- 
pecially serviceable in the preparation of ^ 
a synthetic atmosphere for deep-sea divers ^ 
and caisson workers, where abnormally 
high pressures often cause "the bends" or _ 

caisson sickness. This painful and some- PT'^c'? ^'fl Sp^cit^ens of the 

. ' , X. Same Kmd, to Show benefits of Radium Treatment ^ 

times fatal anment is believed to be due \ 
to the release of nitrogen previously dis- 
solved in the blood. The advantage of he- 



no.z 

RADIOACTIVE WATER 



N0.3 

CITY WATER WITH ONE j 

RADIALIFE DISK IN DISH 




is mixed "^th oxugen, is that 



Jium,,whi 

0 .fe^^n^Itf^M^ { . 



^terial lasts for many years, so that itasi^i;:'- 
effects are not diminished and the action 
co^itiriues, night and^ay and aLall seasons. 




Teaching Four Music Pupils 
at One Time with Lights and 
Special Keyboard 

LIGHTS AID IN PIANO LESSONS 
ON MULTIPLE KEYBOARD 

Several children can be'taiight at once 
on a multiple-keyboard arrangement for 
instruction in piano playing. As the 
teacher depresses a key. a small light ap- 
rs above a corresponding key on the 
s hoard. After a few minutes of 
practice with the lights, a trial is given 
without them from memory. The method 
is said to have been successful in helping 
^ the beginner to become familiar with the 
piano and to master both the white and 
o black keys. The child is also amused by 
^ the lights and much of the drudgery of 
J the lessons is eliminated. 



^^^>«ars ; 
dpiipil's 



GAS IS BOILED OUT OF METAL 
IN ELECTRIC FURNACE 

Scrap metal is made to pr^^duce Volumes 
of power gas by treating it in a high-fre- 
quency, induction vacuum furnace. An 
)old automobile piston gave up thirty-three 
times its own volume in fuel gas. Two 
cubic feet of cast iron furnished vapor 
with energy equivalent to about ten horse- 



sheen and holds its luster for several 
months. The treating furnace is an odd 
contrivance for, though it melts the hard- 
est metals quickly and would distil them 
like so much water were they left in long 
enough, it will not scorch a paper or burn 
the hand. The walls are of glass and the 
melting pot is a crucible surrounded by a 
coil of tubing. Electricity is directed into 
the tubing where it reverses itself 30,(300 
times a second, inducing a sympathetic 
current into the metal that has been 
placed in the crucible. Impurities evapo- 
rate and are pumped through, suction 
tubes into containers for analysis. 



AUTO T^g^ROOF ROLLS BACK 
o, \ ; AT PULL OF TAB 

To admit light and air into the closed 
car, a style of body now on the market is 
equipped with a roll-back roof. It is held 



power for a duration of som^e twelve mii^ in place by interlocking links like those 
utes. The gas ^ .V ((.. ^ ^ ' on traveling bags, 



vjburned with a clear 
Q.^flame and had a 
^lieating value equal 
c-' ^ ^Jtp three-fourths 
^ G*^**t of illuminating 
^V—gas. After the va- 
j j^-jpor has been re- 
, gloved, the metal is 
fail ore satisfactory, 
^^for making mag- 
><nets than ordinary 
%-iron, has a brilliant 



,1, 1 ■"" >l 



Top of Car Rolled Back, and Side View to Show the 
^ Interlocking System of Fa^ening 



overshoes, and other 
articles. To release 
the roof, a tab is 
simply pulled along 
and the top is fas- 
tened by pulling the 
tab back. This 
makes the change 
from an open to a 
closed body an ex- 
tremely simple and 
easy operation. 



w 




The American Steamer "Trimountain" with All Her Well Deck under Water as a Giant Atlantic Wave Rolls 
Over; the Battering of Tons of Water Can Do Immense Damage 



T AST sprinsf the *teviath&n7' 'the 
^ world's larg-est ship, arrived at New 
York with her forecastle superstructure 
badly damag-ed as the result of an en- 
counter with a hu.q:e wave, — Her foredeck, 
sixty feet above the water, was stove in ; 
seven steel stanchions supporting it were 
twisted ; four large lifeboats were smashed 
to splinters; crew and third-class accom- 
modations were flooded, and a searchlight 
on the foremast, eighty-five feet above the 
sea. was broken by solid water. 

Many similar cases are recorded in the 
newspapers every year, and a great many 
more reported to the hydrographic office 
and the weather bureau. Some are much 
more disastrous iii their effects. Just a 
few years ago, the Red Star liner "Arabic" 
came into port with seventy-five pas- 
sengers on the injured list. They had been 
knocked about by an enormous wave 
which battered the ship from stem to stern 
and which, according to one account, was 
100 feet high. 

The steamship "Rheinland," Captain 
Randle. was nearly sunk by a "solitary" 
wave some years ago while crossing the 
Atlantic. Her commander, from his ele- 
vated position on the bridge, observed a 

620 .1 



ath&n:' 



gi^n^c w^^?oini^^'tmvard the steamer 
at high sjised; took precautions to insure 
a maximum of safety, and leaped from the 
bridge to a more lofty position. Soon the 
sea so completely submerged the vessel 
that Captain Randle, from his coign of 
vantage, could distinguish only her fore- 
mast and funnel. Her whole hull was 
buried for a time. One man was washed 
overboard ; the second mate, the carpenter 
and several members of the watch suf- 
fered from broken limbs; every boat dis- 
appeared, and the engine room was almost 
full of water. 

There has been a great deal of discus- 
sion about the extreme height attained 
by waves. The usual method of measur- 
ing their height from a ship is for the ob- 
server to climb the rigging or otherwise 
place himself at such an elevation that, as 
the wave advances, his eye will be just on 
a level with its crest and the horizon when 
the ship is in the hollow. The height of 
the eye above the ship's water line is then 
taken as the height of the wave. This 
method is subject to some errors, espe- 
cially those due to variations in the alti- 
tude of the point of observation on ac- 
count of pitching and rolling. In a few 
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When the Sea Turns to Mountains; a Striking 
Photograph from the British Warship "Snap- 
dragon" in the Bay of Biscay, Showing the 
Next Ship in Line in the Distance, While the 
"Snapdragon" Lies in the Trough of the Wave; 
Below, the Steamer "Discoverer" Bucking the 
Heavy Seas Crossing the Gulf of Alaska ; Ships 
Bury Their Bows under the Waves, Then, as 
the Water Lifts, Hurl Tons of Water High into 
the Air and Backward over the Bridge; as the 
Bow Dips Down, the Angle Makes Waves Ap- 
pear of Tremendous Height, Giving Landsmen 
an Exaggerated Idea of Their Size 




cases a very sensitive barometer has been 
used to measure the Hit of a ship while 



she passes from trough to crest of waves. 
Many exaggerated reports concerning 
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the height of waves are explained by the 
fact that the breaking of a wave against 
an obstacle, such as the bow of a vessel, 
throws the water to a far higher point than 
the unbroken wave could attain. More- 
over, a vessel may encounter a wave while 
pitching forward, as her stern is lifted by 
a preceding wave, so that normally lofty 
objects, such as the crow's-nest, are rela- 
tively near the water. 

In December, 1922, waves of extraordi- 
nary size were observed during a storm 
from the White Star liner "Majestic." On 
account of the comparative steadiness of 
this great vessel, the conditions of obser- 
vation were unusually favorable. Several 
officers, including Sir Bertram Hayes, the 
commander, estimated the height of the 
waves at between eighty and ninety feet. 
Dr. Vaughan Cornish, the well-known 
English authority on waves, has accepted 
this figure as probably correct, though it 
greatly exceeds the maximum hitherto be- 
lieved to be possible for ocean waves 
caused bv wind alone. Waves of this 



height, or higher, sometimes are produced 
by submarine earthquakes. 

Cornish states that the average height 
of the waves encountered in a severe 
storm at sea is twenty feet, while the tall- 
est waves in the same storm reach about 
thirty feet. In storms of very exceptional 
violence the average may be thirty feet and 
the ma.ximum forty-five feet. The same 
authority finds that, as a rough average, 
the height of a wave in the open sea, in 
feet, is about one-half the velocity of the 
wind in miles per hour. 

How does the wind cause waves? Why 
should the movement of air over the sur- 
face of the ocean lift masses of water 
weighing thousands of tons far above 
their ordinary level? Complete answers 
to these questions cannot yet be given, 
despite the many studies of waves made by 
such brilliant scientists as Lord Kelvin, in 
the last generation, and Dr. Harold Jef- 
freys, within the last two or three years. 
It is well known that all winds near the 
earth's surface are "turbulent" — full of 




Courtesy The Tllustrated London News 

Destroyers, Those Lean, Overpowered. Tremendously Fast Terrors of the Sea. Are Among the Worst Storm 
Vessels Afloat, Continuously Swept by Waves in Every Tempest 
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Courtesy The London Sphere 

A Battleship Weathers the Storm; H. M. S. "Marlborough" Plowing through the Combers in the Bay of 
Biscay, Showing How Small a Part of a Huge Vessel May Be Visible in Heavy Weather 



gusts and eddies, up-currents and down- 
currents. Thus a wind, besides tending to 
drag the water along by friction, must sub- 
ject it to a great deal of unequal pounding, 
which depresses it in some places and 
heaps it up in others. Once waves are 
formed by this process, there are two agen- 
cies that tend to increase their size and 
movement. One is what Jeffreys calls 
the "shelter" effect, due to the difference 
between the wind pressures exerted on the 
windward and leeward sides of each wave. 
The other is the suction of the wind on 
the convex surface of the waves — the same 
upward pull that helps to lift the curved 
wings of an aeroplane. 

Waves in the open sea, though they may 
race along at the speed of an express train, 
do not carry the surface water far with 
them. If we watch a floating log as a wave 
sweeps under it, we shall see that it makes 
little or no advance, but merely rises and 
falls and has a small movement to and fro. 
Each particle of water in a wave travels 
nearly in a vertical circle, returning ap- 
proximately to its starting point. It is the 
form and not the substance of the wave 
that moves along the surface. The depth 
to which ocean disturbance extends is not 
certain. Laboratory experiments indicate 
that it may reach downvyrd 350 times the 
height of the wave, so that a twenty-foot 



wave would be felt at a depth of over 
1.100 fathoms. The movement at this 
depth would, however, be only a small 
fraction of an inch. 

The length attained by ocean waves — 
the horizontal distance from crest to crest 
or from trough to trough — is as impressive 
as their height. The length of a wave in- 
creases with the force of the wind pro- 
ducing it and also with the extent of open 
sea over which the wind has traveled, this 
distance being known as the "fetch.'' 
Waves 500 to 600 feet long are common. 
The longest ever reported was measured 
by Admiral Mottez, of the French nav}', 
in the Atlantic ocean a little north of the 
equator. Its length was 2.700 feet. In 
general, the longest waves and also the 
tallest are those of the "Roaring Forties" 
— the region between latitudes forty and 
fifty south — where the "Brave West 
Winds" have an uninterrupted sweep en- 
circling the globe. Nowhere else in the 
world do waves have such a fetch. 

That a steel steamship should be bruised 
and battered by big waves breaking over 
her is not surprising when we consider the 
observed effects of waves on objects along 
exposed shores. According to Thomas 
Stevenson, who invented an instrument 
known as a "marine dynamometer" for 
measuring the impact of waves, the maxi- 



Ccr aterial 



624 



POrULAR MECHANICS 



mum force of an Atlantic wave is three 
tons per square foot. French engineers, 
however, state that the force of the waves 
on the breakwater at Cherbourg some- 
times amounts to three and a half tons per 
square foot. 

At Peterhead, Scotland, water striking 
the breakwater has been thrown . upward 
120 feet and has displaced blocks of con- 
crete weighing forty tons at heights of 
seventeen to thirty-six feet above low 
water. At the Bishop Rock lighthouse, 
which is exposed to the full force of the 
Atlantic waves, an iron column weighing 
over three tons was thrown up twenty feet 
and landed on top of a rock. At the har- 
bor works of Bilbao, Spain, a solid block 
of the breakwater weighing 1,700 tons 
was overturned by the waves and dropped 
into the ocean. At Ymuiden. Holland, a 
block of concrete weighing twenty tons 
was lifted twelve feet by a wave and landed 
on a pier five feet above high water. The 
beating of the waves is constantly altering 
the shapes of the coasts, cutting clififs, ter- 
races and caves, and producing curious 
sculptural effects. This process is called 
"wave erosion." Some shores are worn 
back by this process at the rate of several 



feet a year. The island of Heligoland, 
which in the year 800 A. D. had a circum- 
ference of 120 miles, today has a circum- 
ference of only three miles, and would 
probably have been completely worn away 
but for artificial protection. 

The landsman generally describes all the 
ups and downs of the ocean surface 
merely as "waves." but the sailor distin- 
guishes between two kinds of waves, which 
he calls "sea" and "swell." They may exist 
separately or together. Sea is produced 
by the wind blowing at the time and place 
of observation, while swell is due to winds 
prevailing over some other part of the 
ocean or winds that have l)lown previously 
at the place of observation. When waves 
are once set up in the open sea they may 
travel great distances, gradually decreas- 
ing in height but retaining their original 
length and velocity. Thus the ocean may 
be heaving with a long, regular undu- 
lation even when the air is perfectly calm. 
The appearance of swell is often the first 
indication of the approach of a storm, es- 
pecially a tropical hurricane, as the waves 
produced near the storm center travel 
much faster than the storm itself. 

When swell reaches a coast, it's charac- 




Rearing Dozens of Feet into the Air. Tons of Water Fall Back with a Mighty Crash; the Picture Shows a 
Huge Wave Striking the Sei Wall at Colombo. Ceylon, in the Far Eact 
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teristics are often much changed. Shoal- 
ing^ water increases both its height and its 
velocity, and it therefore has much more 
powerful effects than in the open ocean. 

The heavy seas, locally known as "re- 
sacas," that occasionally visit the Bay pf 
Rio de Janeiro and the adjacent coasts, 
afford another interesting example of swell 
traveling for long distances and being con- 
verted from long, smooth undulations of 
the water into leaping and destructive 
waves. At Rio these waves, on striking 
the sea wall, sometimes send a solid sheet 
of water 100 feet high. 

The dangerous swell that frequently oc- 
curs in the open roadsteads of Morocco 
is generally due to cyclonic storms cross- 
ing the Atlantic. For the past seven years 
it has been successfully predicted on the 
basis of wireless reports from Portugal 
and the Azores of sea disturbance in those 
regions. There is an interval of about 
fifteen hours between the occurrence of 
a northwest swell on the Portuguese coast 
and its appearance at Morocco. 

"Tidal waves," so called, usually have no 
connection with true tides. This name is 
sometimes applied to abnormally large 
"solitary" waves encountered by ships at 
sea, but, in many cases, to submarine 
earthquakes, and sometimes to great waves 
or a sudden rise of the waters along low- 
lying shores, caused either by passing 
storms or by earthquakes. True tidal 
waves, due to the pull of the moon and 
sun. occur twice a day in all parts of the 
ocean, but their slope is so gradual that 
they are quite im- 
perceptible as 
waves. Even at the 
head of the Bay of 
Fundy, where the 
tide rises and falls 
fifty feet, there is 
no appearance of a 
wave, but in the 
Petitcodiac river, 
which discharges 
into this b^y, the 
conflict of tide and 
current produces a 
conspicuous wave, 
called a "bore." A 
similar effect is seen 
in several other 
tidal rivers. 
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Auto Wheel Adjusted on Lathe Which Trues the Brake 
Drums and Performs Other Service Tasks 



Adjusting the Transparent Screen over Infant in Car- 
riage; Protector Is Concealed When Not in Use 

FLY SCREEN ON BABY-CAERIAPE 
GUARDS INFANT'S SLEEP 

To shield the baby from flies, dust and 
other disturbing and injurious things 
while in its carriage outdoors, an adjust- 
able screen for the front has been intro- 
duced. It is securely attached and, when 
not needed, tucks back into the hood of 
the buggy, where it is entirely concealed 
and out of the wav. 

- — 

LATHE TO TRUE BRAKEJDRUMS 
SIMPLIFIES SERVICING - 

Truing brake drums and doing general 
servicing to all sizes and types of automo- 
bile wheels are easily accomplished on a 

lathe with universal 
mandrel and bearing 
adapters. It does all 
the jobs that are 
performed on an 
ordinary type of 
lathe, but permits 
mounting the wheel 
on it in the same 
manner as it is 
mounted on the 
axle, so that tests 
and repairs may be 
made on the hub, 
the brake drum, 
felloe, hub flange 
and wheel rim. Ac- 
curate results are 
thus assured. 



cs 




^ V' ' / ' ^\ ~ ' © Photo Union, Berlin 

The Htrnian System as a Factory, a German Diagram That Ex- 
plains How the Body Does Its Work 



HUMAN BODY IS PORTRAYED 
A^~?rFACTORY 

The human hody as a mechanical fac- 
tory was demonstrated at a recent exhi- 
bition of dietetics in Berlin. Starting with 
the introduction of oxygen molecules into 
the nose, the graphic drawing showed a 
bucket-conveyor system carrying the oxy- 
gen to the lungs, where it combines with 
the haemoglobin in the red corpuscles of 



e blood. The oxygen-charged 
blood is then conducted to the 
heart, represented by a pump and 
pressure gauge, and the pressure 
raised high enough to start the 
circulation through the system. 
The carbon dioxide set free by 
J^he various oxidations going on 
ii[^he body is carried to the lungs 
;aiid escapes through the nose. 
Next food is shown entering the 
mouth, to be ground up by the 
teeth, represented as shredding 
wheels, mixed with saliva and 
passed down the gullet into the 
stomach. Here hydrochloric acid, 
pepsin and rennet, the three secre- 
tions of the stomach, start the 
^chemical process of digestion. 
^Tlie food is propelled on by a mo- 
or-driven conveyor, and passes 
^through the pylorus, represented 
Vjas a valve controlled by an attend- 
\ant, and into the intestine, where 
three more juices, bile from the 
iver, the secretion of the pan- 
cre.is and the intestinal juice, con- 
tinue the chemical work. The ef- 
t;: feet of all these processes is to 
c ' reduce food to its three great con- 
stituents: carbohydrate, protein 
and fat. The first, in the form of 
sugar tablets, and the protein as 
round disks, are shown entering 
the blood stream, by which they 
^ are taken to the liver. There both 
are further acted on, the sugar be- 
ing stored as a variety of starch, 
^5 and the protein reduced, until 
^ eventually it passes, with some of 
^ the starch, once more into the 
blood stream. Bone-marrow sup- 
ply, muscle motors, kept running 
by a pipe line from the blood 
stream, the intricate chemical 
plant centering in the kidneys, complete 
the bodily functions. The brain, con- 
trolling the entire operation by nerve cen- 
ters, is represented as the offices. 



([Popular Mechanics Magazine does not 
publish the name of the maker or seller of 
any device described in its pages, but this 
information is kept on file and will be fur- 
nished, free, to anyone addressing our Bu- 
reau of Information. 
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Combination Dynamite Drill. Stump Puller and Traveling Cook Shack, One of the Unique Tools Used to 
Build the TamiamiJtTghway through the Wilderness of the Everglades Jungle 



A MERICA'S one tropical jungle, the 
waterlogged 5.000,000 acres of the 
Florida Everglades, home of giant alli- 
gators, furtive Seminole Indians, bril- 
liantly plumed* tropical birds and silent 
water moccasins, was opened to the world 
a few months ago. when six years of road- 
building ended with the completion of the 
Tamiami trail. The new highway across 
the jungle swamp is the shortest road be- 
tween Tampa and Miami, and one of the 
scenic wonders of the world's highways. 

The little party of pioneer surveyors 
who staked out the route, spent more than 
three weeks in forging their way across 
the narrow state, a distance of 110 miles. 
Their transport was a weird six-wheeled 
automobile that traveled on a roadbed of 
wire netting. While one roll was stretched 
in front of the car, another was being 
picked up behind it. 

The automobile itself was a homemade 
freak. The drive was removed from the 
rear axle of a light car and fitted instead 
to a jackshaft stretching across the 
chassis. From this shaft it was carried to 



a pair of huge tractorlike wheels, placed 
amidships. Their broad cleated treads 
furnished traction, and the smaller wheels 
fore and aft served only to balance the ma- 
chine as it tilted and slithered through 
the muck. 

Where they went in twenty-three days 
of hard traveling, the roadbuilders fol- 
lowed, with tractors, steam shovels, dyna- 
mite and drills. Their equipment was 
mounted mostly on endless treads and 
mud boats. The cook shack was carried 
along by building it as a second story over 
the scow that carried the drill used in 
setting dynamite charges. Now, after six 
years of work, automobiles can cross the 
Everglades in a few hours, and the state 
is pushing the work of draining the huge 
swampland to release its 5,000,000 acres 
f)f productive muck and marl land for agri- 
cultural exploitation. 

Capt. George F. Cook, his son Erben, an 
experienced engineer, with four helpers, 
were the original trail blazers who con- 
quered the riddles of gasoline travel 
through the tropical Gladelands. The 
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wheels of their homemade six-wheeled car, 
which they named a "gadget," were 
equipped with fiat wooden tires, thirty 
inches wide. Steering was done by brak- 
ing on first one wheel and then the other. 

"We started our land cruise." Captain 
Cook said, "with the car loaded with one 
ton of supplies and two light pontoons 
for use, if necessary, when we reached the 
Gulf of Mexico. Erben drove the car. 
Two men on foot scouted a trail about 
one-half mile ahead, and a third with a 
shovel dug wells as we had to run the car 
constantly in low gear, so that the radiator 
was boiling all the time. 

"Progress was as slow as snail travel. 
On good days, we advanced about six 
miles, while on rainy days in bad terri- 
tory we frequently traveled from sunup 
to sunset only 300 yards. At times, we 
had to pull the car out of holes with 
block and tackle. On other occasions, we 
had to carry small trees long distances to 
get footing for the wheels. Sometimes, 
the car would sink so deep in the mire 
that all of us had to labor desperately 
with shovels to extricate the machine be- 
fore it was hopelessly 'bogged down.' 

"It was ten days before we sighted a 
human being. He happened to be a Semi- 
nole, a Shark river Indian. The gun he 
carried bore the manufacturing date of 
1856. It was of the type that has hung 
largely on the walls of museums for the 



last half century. Our car was the first 
automobile he had seen. After examin- 
ing it, he said, 'Fool white man's canoe; 
everybody walk and feed him water.' 

"We shook hands with the Everglades 
just as nature had left it, with difficult bar- 
riers of fallen trees and water courses get- 
ting deeper daily as we approached the 
Mexican gulf. Landmarks? There were 
none. We had no speedometer. Daily 
we retraced our steps many times. A 
pocket compass was our only guide. We 
had to feel our way through the swamp- 
lands and across the sawgrass prairies. 
But finally after many hardships, includ- 
ing short rations for several days, we com- 
pleted the exploration. The back trail to 
Miami was almost as difficult. This first 
trip led to a second several months later 
in which we used a four-wheel-drive 
tractor and trailer. However, after break- 
ing the king pin of the tractor, we were 
forced to abandon it and again employ 
the 'gadget' as the most dependable 
'Glades vehicle available." 

The new highway is built of limestone 
rock blasted directly along its right of 
way. An abutting drainage canal was 
formed by this dynamiting campaign, the 
rock being deposited as foundation ma- 
terial for the highway. The Everglades is 
a region anchored on a rock-ribbed base. 
The decay of sawgrass and other organic 
material for generations has deposited a 




The "Gadget," a Homemade Six-Wheeled Auto, Balanced and Driven on the Two Huge Center Wheels, and 
Used by the Survey Party to Cross the Uncharted Everglades to Map the Road 
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layer of muck soil from 
one to eight feet deep on 
top of this rock. The 
roadbuiklers excavated 
all the earth and con- 
structed a pure rock-base 
highway. 

It took three months 
of hard labor and cost 
$6,000 to deliver and put 
to work a compressed-air 
dynamite hole driller on 
this job. This was but 
typical of the transporta- 
tion difficulties involved 
in moving all the heavy 
machinery to and througli 
the waterlogged, isolated, 
uninhabited domain. In- 
genuity evolved unique 
uses of the machines 
when delivered "at the 
front." The compressed- 
air dynamite drill was 
mounted on a steel ditch- 
ing frame, which was also 
provided with a drill 
sharpener, forge and sim- 
ilar tools, as well as com- 
missary and living quar- 
ters for the crew of five 
men, to work many miles 
in advance of the exca- 
vating shovels. 

Another interesting 
feature was the stump- 
pulling attachment of this 
machine. It was built in 




Flagship 



'California, 
at 



remarkable 
the form of 
a skidder and consisted of a small tractor 
with the wheels removed, mounted on a 
stoneboat and geared slow so as to pro- 
duce a dead pull of thirty-five tons on a 
steel cable 600 feet long. This stump 
puller yanked forty-foot trees, twelve to 
eighteen inches in diameter, from the 



earth's crust as though they were 



no 



more firmly planted than jackstraws. 

The Everglades is really a spacious prai- 
rie dotted with wooded hammocks ele- 
vated from one to three feet above sea 
level. The highest point along the Tami- 
ami trail is about the center of the state, 
being only twelve feet above sea level. 



" as It Appeared during a Recent Display in the Harbor 
Honolulu, a Weird Structure of Lights 

' ' ■ ' l: . ' ' ' 
FLAGSHIP PUZZLE OF LIGHTS 

IN FLEET DISPLAY 

Residents of Honolulu witnessed an un- 
usual spectacle recently when the U. S. S. 
"California," flagship of the fleet, was 
brilliantly illuminated at night while at 
anchor in the harbor. The reflection of 
the powerful batteries of lights added to 
the weirdness of the display. 



CThe tallest trees in Iceland are but fif- 
teen feet high. 



PLOWSHAJIES FROM AUTOS //J f ^ 

Scrap steel from old automobiles is to 
be used at a western plant in the manu- 
facture of plows and other farm imple- 
ments. The steel mill is in a district 
where a supply of natural iron ore is dif- 
ficult to obtain, but it is equipped to han- 



i die 10,000 tons of scraps each montl;^ / 
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is needed is to adjust a simple shifting de- 
vice which is held in place by a notch. 
The unit is of special usefulness in con- 
nection with the farm pump. 



Using the Cleaner to Remove Dust from Car Interior 
and as a Sprayer for Painting 

VACUUM CLEANER PAINTS CAR 
AND OILS SPRINGS 

For the convenience of the automobile 
owner, a combination vacuum cleaner and 
sprayer has been placed on the market. 
The air pressure is utilized to operate a 
spray gun for applying paint, to oil the 
springs, cut grease from the undergear 
and for many other operations. 



THREE-WAY SPOUT FOR PUMPS 



1^1 



^^LIMINATES ADJUSTMENTS 




HI 



UR TOMBS REVEAL ANCIENT 
SACRIFICIAL CUSTOMS 



Easily attached 
to the pump, a 
three-way water 
conductor permits 
filling three sepa- 
rate containers 
without removing 
it or making spe- 
cial adjustments 
of the pipe. One 
opening is made 
in the form of a 
spout for convenient filling of buckets, and 
toi-turn the \^atef in any direction, iiU that 



I ■ i ifty-nine servitors of a king and queen 
who died more than 5,000 years ago, were 
killed to serve their master and mistress 
in the next world, it was disclosed recently 
when the joint expedition of the Univer- 
sity of Pennsylvania and the BritisTi Mu- 
seum dug into tire royal tombs of Ur of 
the "OTalcTees, better known as the home 
city of the patriarch Abraham. The king 
and queen whose retainers were slaugh- 
tered to serve them in death were the 
Sumerian rulers, Mes-Kalam-Dug and 
Queen Shub-Ad. Soldiers of the guard, 
women of the harem, men and women 
servants, grooms, wagon drivers, harpists, 
and even two children, probably pages at 
court, were the victims, as well as six oxen 
and two asses. The discovery of the tombs 
is the greatest find yet made in the exca- 
vation of the ancient civilization of the 
Euphrates, and, because of the far greater 
antiquity, equals if it does not surpass any- 
thing found in Egypt. Th6 royal tombs 
were placed one above the other, indicat- 
ing the king died first. The shaft through 
which he and his retainers had been buried 
had been filled with earth, but was later 
reopened down to the roof of the king's 
tomb, and a burial place excavated for the 
queen. The burial party apparently took 
advantage of the fact to break through 
into the lower tomb and loot it of almost 
everything of value. The queen's clothes 
chest was then placed over the opening 
to conceal the robbery. Among the few 
things left in the king's tomb, however, 
was a two-foot boat model in solid silver, 
which bears a striking resemblance to the 
boats still used on the near-by Euphrates 
marshes. Aside from the importance of 
the objects and the discovery of the sacri- 
ficial custom of killing a ruler's household, 
the excavators disclosed in the tomb en- 
trance a true arch of baked bricks, the 
oldest example of this form of construc- 
tion. The find moves the birth of one of 
the most important, discoveries in archi- 
tecture back many centuries. 
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Artist's Reconstruction o/ the Slaughter of the Royal Household of King Mes-Kalam-Dug of Ur. to Provide 
Attendants for the King and Queen Shub-Ad in the Next World; the University of Pennsylvania-British Mu- 
seum Expedition Fpfind th^ Tombs While Excavating Ur of the Chaldees 
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b;ranches clipped from 
rose bushes in August, 
placed in jars of water 
with his concentrated 
plant food added, couM-^ 
be raised in the house ands*? 



would supply blossoms 
for Christmas time. 



I 



QUEER NEW TAILLESS PLANE 
HAS MOVABLE WINGS 



An airplane with its tail clipped short 
"^nd the lower wing movable fore and aft. 





^ (*iso that the pilot can change the amount 
«i (X-^f stagger at will while in flight, has been 
^--developed by a western flying school and 
successfully tested. Airplanes are built 
-with the wings staggered, one being set 
behind the other, to improve their longi- 
tudinal stability and increase the lifting 
power. By building the lower wings as 
a single unit, suspended below the fuselage 
on pivoted struts, and then arranging a 
control to move it back and forth, the lift 
L-can be suited to the speed of the motor, 
■jl^making stalling of the ship almost impos- 
sible, while, in landing, the set can be fixed 
' \to bring the ship to a stop in thirty feet. 

INVENTOR GIVES "PLA NT PILy 
. / / d DISCOVERY TO NATION 

' The "plant pill" discovered by Dr. W. 
F. Gericke, of the university of California, 
which makes rose cuttings and other 
plants grow in water, without any earth, is 
to be given free to the people, the in- 
ventor has decided. Dr. Gericke, who 
spent the summer lecturing in Europe, ex- 
pects to place the formula of his discovery 
in the hands of state universities and agri- 
cultural colleges for free distribution next 
spring. Dr. Gericke found that small 



HOT WAVES BORNE 
BY WARM AIR 
FROM GULF 

eat waves that afflict 
th€ eastern part of the 
country in the summer 
are caused by warm air 
from the Gulf of Mexico, 
>^ >S^ather experts declare. 
^ It passes over Texas and 
the central states, is 
heated during the long days and -fails to 
cool sufficiently during the short night. 
The process may continue until cold air 
from Canada pushes down from the north- 
west and mix^ with the heated air. 

RIFLE FIRED WITH ONE HAND 
^~p27WINS BRITISH PRIZE 

A prize of $15,000 has been awarded 
Brig. Gen. John T. Thompson by the 
British- war officeior his rapid-fire rifle. 
It is operated in somewhat the same man- 
ner as a,r€volver, and is said to shoot 
twice .i-s' rapidly as the usual rifle. 




Looks Like a Revolver, but It Is a Rifle; the One- 
Hand Weapon That Won Big Prize 
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lATING GERMS BLAMED 
FOR FADING HUES ( [ c / 

Why colors fade, even though they may 
** pass the usual light, damp and acid tests, 
has been solved by the analyzing micro- 
scope. The answer is a color-eating germ 
that thrives on the pigment in the paint, 
dye, ink or stain used. When it begins 
work on printed matter, the color gradu- 
ally disappears, leaving first a yellow tint 
and then successive darker stages until 
all the pigment has been eaten away. 
Placing an infected sample under the mi- 
'■^ croscope and adding a drop of water, the 
glass shows millions of spindle-shaped ba- 
cilli swimming about. Poster work for 
outside display is immune from destruc- 
tion, as the sun quickly kills all germ life. 
Printed matter and colored fabrics should 
not be stored in damp, dark places. 

■ 

^ iiOE^ WITH ADJUSTABLE HEAD 
\ SAVES EXTRA TOOLS ^ . 

Garden and field tasks that ordinarily 
would reqpireidifferent tools for satisfac- 
tory performance 
can be done with 
a hoe that has an 
adjustable head. 
It can be turned to 
any position sim- 
ply by loosening a 
bolt. By virtue of 
this arrangement, 
it can be used for 
plain hoeing, 
scraping, weeding 
or trimming the 
edges of turf and 
similar purposes. 

WTAPE TO RECORD vPJlQiJE CALLS 
LATEST SERVICE AID ^ j 

Attached to the ordinary telephone in- 
strument and operated through the reg- 
ular circuit, a tape recorder enters the 
number of the telephone that makes the 
call when the person called is not present. 
The number is perforated by means of a 
key arrangement operated at the other 
end. When he returns, the person called 
can tell by a glance at the tape if his tele- 
phone has been rung during his absence. 





For the Firemen Who Serve along the WharVes,^^^ 
Rubber Suit Acts as Life Preserver 

RUBBER SUITS FOR FIREMEN^ 
KEEP WEARERS APbOAT' 

Designed especially for men who fight 
fires along the wharves at Long Beach, 
Calif., rubber suits have been devised. 
Tliey keep the wearer cool and dry and 
prevent him from sinking should he fall 
into the sea, as, from the nature of his 
service, he is not unlikely to do. Success- 
ful tests were performed with the equip- 
ment during a recent trial. 




SHARPENER FITS ON RA2UR 
AND^HETS BOTH EDGES tj 

Both edges of the double safety-razor 
blade are sharpened without repioval from 
the razor by a com- 
bination hone-and- 
strop device re- 
cently introduced. 
A few quick strokes 
back and forth are 
said to be sufficient 
to produce keen 
edges. The s harp- 
ener is quickly ad- 
justed or taken off 
and strikes the blade 

while it is in the most suitable position for / 
forming a sharp edge. ^ 1 — w 
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UNCLE SAM'S BIGGEST MINE-LAYING SUBMARINE 
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' HOUSES RUJiT FLAT 
ON GROUND LIKE 

SIDEWALKS j 

Houses are built flat like pave- 
ments and then raised into posi- 
tion by a construction method that 
is intended to effect savings in 
time and money. The system was 
developed durinj? the war in the 
rapid erection of barracks and is 
said to have been applied to 
peace-time homes with good re- 
sults. The foundation walls are 
fashioned in special forms, using 
tar paper, concrete, reinforcing 
and an outside finish in rock-block 
or any other style desired. When 
the wall has dried thoroughly, it is 
hoisted into place on the founda- 
tion footings, cemented to them 
and the ends laced together with 
rods and steel mesh. The corners 
are poured in special forms. 
Spaces for floor joists are formed 
by wooden blocks, set at the right 
locations and removed from the 
wall. Side walls are built in the 
same manner as those for the 
foundations, except that an insu- 
lated fiberboard material is em- 
ployed instead of tar paper, and 
window sash and doors are set 
while spaces for plumbing and 
other niches are allowed. This 
method is applicable to a wide va- 
riety of architectural styles and 
efifects and is said to permit build- 
ing a home that will compare fa- 
vorably with old-world houses 
that have stood for centuries. 
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NEW KINDS OF CABBAGE 
TO REDUCE ROTTING^ , 

Instead of cultivating larger 
cabbage heads, producers are now 
striving for smaller ones, to meet 
the needs of the small family and 
the city dweller whose storage 
space is limited. Heads that weigh 
but two or three pounds are pre- 
ferred. One of the latest varieties 
is a real red-head cabbage of far 
deeper color, and another that has 
grayish purple leaves. C~) 




Top to Bottom. Finishing One of the Walls, Hoisting It, and 
View of Completed House 
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Dipping the Blocks in the Special Preparation That Helps Deaden Sound ; 
Fitting Together, and Section of Finished Floor 




^J'T^LOCK FLOOl^^ITHOUT NAILS 
^ ^ — DEADENS SOUND 



Handsome wood floors, in fabricated 
blocks put tofjether with pegs instead of 
nails and laid in a special preparation that 
helps deaden sound, have been introduced 
to effect savings in construction costs and 
time. The blocks can be placed on top 
of cement or subfloors of wood, attractive 
patterns may be developed, and, when 
properly installed, they eliminate squeak- 
ing and sagging. The pieces are dipped in 




a special liquid preparation 
heated and quickly cools. 



which is 



SAFETY LIGHT IN ELEICTRIC PLUG 
CX HELP PREVENT FIRES 

- Intended to save 

current and pre- 
vent fires caused by 
leaving appliances 
connected too 
long, a safety li.ght 
has been added to 
the plug. It shows 
through a small 
opening when the 
switch is on, giv- 
ing a warning that 
the toaster, iron 
or other appliance 
is still connected. 




WORLD'S BIGGEST ^ 
LENS TO SOLVE «^ 
MARS RIDDLE i 

In a few years, a huge 
telescope, ten times as 
powerful as any now in 
use, may give an answe 
to the question whether 
Mars is inhabited and.^ 
may solve other celestial 
mysteries. According to 
^Prof. G. W._Ritcliey, who 
'+ran)een working on the 
instrument for four years, 
it will make plainly visible 
the features of the land-^ 
scape on Mars and, al- 
though the figures of anj 
persons there cannot be 
seen, their habitations 
should be discernible, he,^ 
declares. The telescope is to be of the re- ^' 
flector type and will be mounted on the 
edge of the Grand Canyon in Arizona, ac- " 
cording to present P''^"^/^/^*^^ 

CORKS ARE EASILY LIFTED OUT 
■U35'- WITHOUT TURNI^NG / 

Bottle caps gr 
corks, large and 
small, are easily 
removed with a 
small unit recently 
introduced. It has 
pins for taking out 
corks or milk-bot- 
tle caps, is simple 
to operate and 
saves purchasing 
extra tools. 

BRIGHT BIDDI NGS ON OLD B^OKS 
1^ ^JATTRACT MORE READERS 

Library workers have found that little- 
read books often become more popular 
when dull-colored or soiled covers are re-^ 
placed with brighter bindings. A special 
cover, coated with a material similar to a 
chemical finish used on automobiles, has 
been introduced. It is waterproof, finger- 
marks and stains may easily be washed off, 
and it can be obtained in a wide variety 
of j;olor5. and design^ . i 
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YELLING HELPS CfURE DIZZINESi 

IN HIGH-SPEED FLYING /Cb^ -Lighthouse Helmet" 
n,.{ A--^ ... - . for Policemen on 

Attacks of sudden cli^zin 
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less while flying 
in an airplane can sometimes be relieved 
by giving a loud high-pitched yell, emit- 
ting as little breath as possible, naval 
flight surgeons declare. This forces blood 
into the smaller veins in the region of 
the head. An aerial "jolt" often causes the 
blood to leave the veins temporarily, re- 
sulting in a sensation of dizziness. Dur- 
ing certain maneuvers at high speeds, a 
decrease in the blood supply to the brain 
may cause fainting, although the effects 
vary with the individual. Yelling con- 
tracts the abdominal muscles, the dia- 
phragm and chest muscles, and the pres- 
sure forces more blood toward the head. 



Foggy Days and 
Nights; Batteries Are 
Worn on Belt 



GAS MASK PROTECTS DRIVER 
OF COTTON DUSTER /CO / 

To rid cotton plants of the destructive 
boll weevil, a poison-gas treatment has 
been developed. The fumes are made 
from a special powder in a fire box on the 
machine, which is driven over the field. 
The heavy smoke settles and is confined 
in a relatively small space within a canvas 
shield close to the plants where it kills the 
weevils. Enough powder to cover a field* ' 
of twenty acres is carried in the hopper, 
and the cost is about twenty cents an acre. 
The driver is protected by a gas mask. 
The mules or horses that pull the machine 




Treating Cotton Plants with Poison Gas to Kill Boll 
/ Weeyjl-: Drivei\ Is ^^tected by Mask^ 




FOG LAMP FOR TRAFFIC POLICE 
"""T^KOMOTES SAFETY / 

Traffic policemen in England nave been 
equipped with head lamps, somewhat like 
those carried by miners, to aid them in 
guiding pedestrians and cars on foggy 
days and at night. The lights are supplied 
with electric current from batteries at- 
tached to the belt. 




WAVES IN ASPHALT PAV.EMENT 

REMOVED WITH SHAVER /CJ ^ 3 

To smooth the waves that form in as- 
phalt pavements, a unit somewhat like a 
road grader has been introduced. It has 
specially designed blades that shave off v 
the irregularities, often caused by the heat 
of the sun, A light covering of thin ce- 
ment is pressed into the pavement with a ^ 
small roller, to complete the repair. '-^•r^ 

. . ^ 

CThose wishing further information on^ 
anything described in the editorial pages 
can obtain it by addressing Bureau of '-^^ 
Information, Popular ^Mechanics Maga- O 
zine, Chicago, p ] 'Y », ^ 

X . vu). if-J^r ^'^^^^^ / 
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Added Amusement and Instruc- 
tion Are Afforded Children in 
This Combination Desk, Game 
Rack and Table Set; as Illus- 
trated, the Top with Holders for 
Games and Books. Folds Down to 
Become the Table Top 




Many Uses Are Found for 
Sponge-Rubber Dish Washer. Be- 
low, Especially Fitted for Clean- 
ing Interior of Bottles and Jars; 
It Has Extension Handle with 
Pan Scraper on One End 



These Perforated Aluminum Plates Form Air Space 
between the Food and Cooking Utensil So That 
Contents of Dish Will Not Burn on Gas, Coal or 
Electric Stove; They Also May Be Used under 
Hot Dishes on Table 



Clothespins Are Not Needed with 
This Twisted Line, Which Is 
Easily Spread, to Admit Gar- 
ments, and Springs Back of Itself 
to Hold Them without Tearing 
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To Protect Hands and Fingers 
While Sealing or Removing Jar 
Caps ; a Rubber Wrench with 
Molded Threads Inside to Afford 
a Firm Grip 
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MINER SCREENS BEACH-SANDS 
FOR LOST VALUABLES 




age to the grass. It develops a speed of 
twelve miles an hour, is fully equipped 
with emergency brake, parking lock, lights 
and other units common to the regular 
automobile, and is especially convenient 
for short trips when use of the larger car 
involves difficulties because it cannot al- 
ways be driven all the way to the destina- 
tion. A smaller electric roadster is de- ''■^ ^ 
signed for youngsters. 




Screening the Sands at Swimminc; Beach in Hunt for 
Articles Lost by Bathers 

Articles of jewelry, coins and other val- 
uables lost by bathers at Venice, Calif., are 
y&it^n fotin4 by a former -p^wipector who 
' has been awarded the contract of keeping 
debris ofif the beach. He carefully screens 
' i the sands in a rocker sieve, which sepa- 
^ rates any lost objects from the material, 
and uses a hand scraper, specially made 
for the purpose, to collect the sand. 



JUNE WEATHER ALL THE YEAR " 
^^^JN BIG BANK BUILDING 

Electrical ice boxes will be hooked up 
with steam heat, air washers, air filters 
and giant ventilating fans to manufacture 
comfortable weather at all seasons of the 
year in the Union Trusty bank building 
now under construction in Detroit. On a 
hot day, the tenant will simply open a reg- 
ister in his office, and clean, cool air, at a 
temperature of seventy degrees or less, 
will pour forth. Each room has its own 
air control. The building's refrigerating^^" 
plant, if used for ice making, would freeze . 
700 tons a day. The ventilatinpf fans will 
blow 440.000 cubic feet or 33,000 pounds^ 
of air per minute. 
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ELECTRIC ROADSTER FOR TWO 



, , GCTES WHERE AUJCLWONT (^,% As far as it is now 

Operated from - ^* ♦ ' -t^ 

automobile storage ^-*-.„J^ 1. J*^ 



storage 
batteries, an electric 
^roadster seating 
O^two persons has 
^t*\ many uses in sport 
and business, for it 
can be turned 




around in a narrow 
driveway, may be 
^s^^ ^ parked almost any- 
^ where and can be 
"-~^-,driven across the 
— ^.iawn without dam- 



Electric Road 



EXPLORE MYSTERIES OF EELS 
^ p TWO YEARS' CRUISE ^ 

In order to learn more about the habits'^ \ 
of eels. Prof. Johajuifs Schm idt, of the 
university of Copenhagen, has embarkec|~^ 
. on a-tAvx> years' cruised Tie will endeavor ^2. 
to solve the riddle of the spawning 
grounds and migration routes of the Pa- ^ 
cific eels as he did for the Atlantic species. .^Ti 
known, the story of the ^ 
eel is one of the^~^ 
' most interesting in 
natural history. For 
ages they were > 
shrouded in mys- - 
tery. Young eels 
were never seen de- 3 
scending a river,c>r~^ 
but old ones never \ 
went any other way. «^*- 
No one had seen an » — .T" 
eel's egg. The^^^y^ 




ster Saves Time to Golf Links; It Ca 
Make Twelve Miles an Hour 
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young ones came 
up from the sea, the. >^ 
old ones went down 



Cr:r 



to the sea, but what happened 
there remained a mystery for cen- 
turies. For seventeen years, Prof 
Schmidt labored on the riddle. 
He discovered that the young eels 
come up out of the sea and per- 
sistently ascend the rivers. They 
live and feed in fresh water for 
several years. When full-grown, 
they go down to the sea, swim 
across the whole width of the 
North Atlantic to an area north- 
east and east of the West Indies, 
where they fertilize their eggs and 
die. The young eel larvae are 
leaf-shaped, flat,thin and as trans- 
parent as glass. How they find 
their way back across the ocean 
without guides, still is a mystery. 
One of the strangest parts of the 
story is that, though American 
and European eels breed in the 
same general region of the ocean, 
their respective young always 
unerringly find their way back, each kind 
to its own proper side of the Atlantic, a 
migration which is said to take them three 
years more or less. 
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Operating the Saw, and as 
It Is Carried in the Fold- 
ing Case 




COOLER PLACED IN JvHLK CAN 
SIMPLIFIES HANDLING^^ t; £ 

Milk is quickly cooled without pouring 
it from the can by means of a revolving 

coil placed inside 




PORTABLE ELECTRIC S4W IN KIT 
CARRIED LIg5:^BAGGAGE 

Built in a sturdy frame that may be car- 
ried like a suitcase, a portable electric saw 
does rip or crosscut work, mitering, groov- 
ing and beveling, and will work lumber up 
to three inches in thickness. The quarter- 
horsepower motor may be used for driving 
other tools, and there is a long extension 
cord for power connection. 



the container and 
connected to a 
faucet through a 
short length of 
hose. A small tur- 
bine, actuated by 
the water, turns 
the coil, which 
agitates the milk 
and so hastens the 
cooling process. 
Water circulates 
through the coil, 
emerges through 
small holes in the 
lid and then flows 
down on the outside of the can. The unit 
is so constructed that no water can get 
into the milk. When the content is cooled 
sufficiently, the apparatus is easily lifted 

7t and placed in another can 



DIRECTORY IN OUTDOOR BOOTH 
^ --^RVES PUBLIC FREE /C / 3 

City directories are placed in outdoor 
booths at filling station^, and other con- 
venient localities 
by a C Le^v e 1 a n fl„ 
publisher. The 
book is attached 
to the door of the 
booth, which 
opens like an old- 
fashioned desk, 
leaving the direc- 
tory in convenient 
position for refer- 
ence, and may be 
tightly closed to 
protect the vol- 
ume from rain. 
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Growing^ing 



N AIR-corps primary training plane 
skimmed gracefully in front of the 
operations office at Brooks field, Texas, 
[t hesitated, wavered for an instant and 
iettled to the ground in a three-point 
landing. The instructor in the front cock- 
ri7)it raised his goggles to his forehead and 
^.Zttyned around in his seat. 

J "You're pretty hot this morning; skid- 
^^ing a bit on your right banks, but you'll 
jlo." rie climbed leisurely out. "Think 
ou can take 'er around yourself without 
^cracking up?" he asked. 
P "Yes, sir," the pupil replied confidently; 
^^^"shall I take off?" 
Y''^^^ "Sure; and listen! The air's pretty 
r\,rough and you'll have to watch your 
irturns ; remember to keep plenty of speed. 
^Don't try to turn until you have three or 
four hundred feet altitude. Come in for a 
landing in a straight glide — no funny 
^business yet. Don't level off too high ; 
iremember your tendency. Now, if you'll 
remember everything I've taught you, you 
^won't have any trouble, but watch your 
step. You know how to get out of a spin, 
but if you fall into one. I'll break your 
^^"^V^eck, when I get to you !" 

He added the last sen- 
^ tence with a smile. 




"All right, sir," the young pilot laughed. 
He was feeling a bit nervous by this time. 
The instructor lighted a cigaret and then 
walked away. His nonchalance gave the 
student more confidence in himself. Yet 
he was somewhat doubtful. He wished 
the instructor would "stick around." He 
thought : "What if I do fall into a spin ? 
Well, here's one flying cadet who's going 
to fly high!" 

He eased the throttle open. The mo- 





In Less Than Five Minutes He Will Be an Aviator; the Instructor Is Giving Final Orders to a Brooks Field 

Cadet Before He Takes Off on His First Solo Flight 
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Testing Future Flyers on the Ground; the Pilot of the 
Down Position and Is Watching 

tor ceased the plop-plop of idling and rose 
to a mighty roar. The ship quivered, 
moved slowly out across the field and 
picked up speed. The controls felt light 
to his touch, the plane was almost ready 
to come off the ground. 

Cr-r-r-r-m-m-m ! he heard the roar of 
another motor above his own. The sound 
came to him as an angry growl. A shadow 
flitted overhead and he caught a glimpse 
of a yellow-winged plane flashing past 
within ten feet of his upper wing! The 
man in the front cockpit was shaking his 
fist angrily. "What have I done wrong 
now ?"' the cadet muttered. 

The ship was in the air, climbing 
steadily, holding straight to its course. 
The ground seemed far away, and there 
came the thought that he was far removed 
from every living being. The altimeter 
registered 800 feet; he was high enough. 

He banked over, remembering the times 
his instructor had said: "Gosh, you're 
dumb ! Get that stick and rudder action 



Ruggles Orientator Has Put the Student in an Upside- 
His Efforts to Right the "Ship" 

together; get some coordination; want to 
spin us in ? Easy now — that's better — 
take off a little more rudder.'" He followed 
instructions exactly and brought the ship 
around and headed back for a landing. 

The time for landing had come, and he 
viewed it with some misgivings. He sud- 
denly found that he was tense; that he 
gripped the controls with taut muscles; 
his legs ached from shoving on the rud- 
der ; there was cold perspiration on his 
hands. No excuse for that ; maybe he was 
scared. He drew a deep breath to quiet 
the pounding of his heart, idled the motor 
and nosed the plane down. He listened 
to the whine of the wires and pulled the 
nose up — mustn't come in too fast, that 
was what made it hard to land. He 
thought of his instructions: "When you 
bounce, don't wait until the ship has killed 
its speed; you do that and you'll crack 
up. Gun'er right now!" He gripped the 
throttle tighter. "Don't level off too high; 
that's your trouble," he remembered. 
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Wh-u-m-p ! There was a violent jolt. 
He slammed the throttle open and let the 
ship pick up speed again. Well, he had 
bounced, but he hadn't cracked up. He 
wondered if his landing gear was still in- 
tact; what if a wheel had given way under 
the strain ! He looked back over his 
shoulder at the ground. There was no 
landing gear down there on the ground, 
so he decided nothing had broken. He 
tightened his lips into a grim, straight line 
and started around again. 

The second time he came in slower. 
There was an agony of waiting just before 
his wheels touched. He juggled his stick 
a little and eased the plane down. The 
wheels rolled. He taxied back to where 
the instructor was standing, still puffing 
on a cigaret. 

"Not bad," the latter said, "except you 
almost got killed. That ship almost 
landed on top of you; you know enough 
to look around before you take off. You 
pull a stunt like that again and I'll wash 
you out!" 

"I won't, sir," the cadet replied. He is 



one of nearly 700 young men between the 
ages of twenty and twenty-seven who an- 
nually begin flying training in the army 
air corps. His reactions, his fears and wor- 
ries on his first solo flight are no different 
from those experienced by any man who 
flies alone for the first time. There are 
probably more emotions packed into the 
five minutes of the first solo than any 
other five minutes of a man's entire life. 

The men to whom the army offers flying 
training are usually college graduates or 
have had two or three years of university 
work; they are physically almost perfect; 
they are without mental or moral flaw. In 
short, they are the pick of the young men 
throughout the country who wish to learn 
to fly. They are offered this training at no 
cost whatever; the army pays for every- 
thing connected with it. 

The duration of the course is one year. 
Eight months of this time are spent at one 
of the primary schools, Brooks field" at San 
Antonio, or March field, at Riverside, 
Calif. During the first eight months, 
students learn to fly; in the remaining 




The Complex Coordinator, at Brooks Field Primary Training School, Tests the Ability of Flying Candidates 

to Make Their Hands and Feet Respond to Eye and Brain 
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This Is the Reaction-Time Testing Machine, Which Measures the Interval It Takes the Hand to Respond to a 

Message Delivered through the Eye to the Cadet's Brain 



months they learn to use airplanes as mili- 
tary weapons. They learn to fire machine 
guns from the air, to drop bombs accu- 
rately, to master any of the difficult prob- 
lems which arise in military flying. 

Flying is a misunderstood profession. A 
few days ago a man asked about the advis- 
ability of sending his boy to the air-corps 
schools. "Benny is a fine boy," he said ; 
"he'd learn that stuff in a hurry. He's 
got brains, and he'll work hard ; I'd rather 
have him learn to fly in the army than 
anywhere else." 

"He might not get through if you send 
him to the army; he might be washed 
out," was the reply. 

"Benny? Don't worry; he'll pass any- 
thing they have down there. That boy of 
mine has brains." 

That seems to be the prevailing idea. 
If a yonnj? ni.an applies himself, the lay- 
man thinks, he'll have no more trouble 
than if he were going to college — a com- 
bination of hard work, sand and persist- 
ence. But unfortunately that idea is er- 
roneous. It seems never to occur to most 
laymen that there may perhaps be some- 
thing of an art connected with flying an 
airplane. But there is an art. a very dif- 
ficult art, and one which is as lacking in 
some students as the art of violin playing 
is to the average bricklayer. 

The completion of the year of flying 
training in the air corps is to no individual 



at all certain. There is a matter of "in- 
herent flying ability," just as in athletics 
there is an inborn ability in some indi- 
viduals which is more or less lacking in 
others. And for that reason, of each new 
class at the air-corps primary schools, 
perhaps only one of every five students 
will eventually become a skillful pilot, and 
graduate and receive his wings. 

In military flying a man must be able 
to fly. He must daily perform maneuvers 
in the air which in commercial flying 
would be unnecessary and extremely dan- 
gerous. So, in the same way that per- 
haps only one person of any five or six 
might be trained to virtuosity as a piano 
player, only the same average can be 
trained sufficiently to be safe in military 
flying And it makes no difference that a 
man works hard. He may actually slave 
to learn, yet be entirely incapable of over- 
coming his inherent lack of ability. 

To overcome some of the waste and de- 
lay in money and time, and to avoid as 
much as possible the disappointment cus- 
tomary to those who fail to pass the 
course, the corps has devised several va- 
ried and interesting tests by which the rel- 
ative degree of ability of each new student 
is determined. Flight surgeons and scien- 
tists have been working along these lines 
for several years, and are now able to tell 
with a fair degree of certainty whether or 
not a student will be able eventually to fly 



Cnr 



■ iterial 



646 



POPULAR MECHANICS 




Mechanics Working on a Curtiss Observation Plane; This Type Has a High 
Speed of 140 Miles an Hour 

— and this before the student has been 
near an airplane. 

One of these tests is performed with the 
aid of the Ruj^gles orientator. This is a 
device resembHng- the cockpit and fusel- 
age of a modern airplane. The cockpit 
is equipped with controls which function 
exactly as do the controls of an airplane 
in flight. With the student in the cockpit 
of the apparatus, an operator on the 
ground handles another set of controls, 
and is able to put the fuselage in any de- 
sired position, regardless of the wishes of 
the student. The length of time the stu- 
dent requires to recover from a given po- 
sition, such as upside down, furnishes an 
index to his reaction time, and hence to 
his native flying ability. 

There are other, and more involved, 
tests. In one of these, the student is 
seated before a board containing a num- 
ber of red, green and white lights. He has 
before him, in the same relative position as 
in an airplane, a set of controls, the move- 
ment of which will turn on certain lights. 
The problem is to line up certain lights 
on a given row. If the student is violent 
in his movement of the controls, that error 
shows immediately on a paper graph. 
Similarly, any and every mistake he makes 
is shown. 



The first four months 
at the primary schools are 
spent on flying instruc- 
tions of an elementary 
nature. The student is 
taught the ABC's of fly- 
ing in a small, rather low- 
powered ship. He is ex- 
pected, of course, to get 
the plane up and get it 
down without wrecking 
it, but quite often he flies 
counter to expectations. 
During the fourth month 
he is taught acrobatics, 
and in these maneuvers 
he learns to be comfort- 
able in any position of 
the plane, whether hang- 
ing upside down by his 
belt or flying level. 

In the last four months 
at the primary schools 
the student is given work 
with a service-type plane. 
He undergoes a refining process, a devel- 
oping of his skill to the point from which 
he can safely take up the problems to be 
encountered in military flying He learns 
to fly the plane by feel. No longer must 
he thrust his head out of one side or the 
other to feel the wind blast for a side slip 
or a skid. 

The student of flying at the primary 
school graduates to the advanced school 
with a new confidence in this ability. He 
is not overconfident to the point of cock- 
iness, yet he has a healthy state of mind 
which brooks no fear of flying. 

At the advanced school, at Kelly field, 
he has four branches of aviation from 
which to choose in preparing to be a mil- 
itary aviator. He has studied each at 
length and, depending upon his tempera- 
ment, may choose either pursuit, observa- 
tion, attack or bombardment. 

In pursuit, he will be able to satisfy his 
fighting instinct. Pursuit is contemplated 
for the sole purpose of combat; the ships 
have been designed with that in view ; the 
plane reminds one of a huge, formidable 
hornet. 

The observation pilot and his observer, 
on the other hand, are not supposed to 
fight. Theirs is a peaceful mission — if 
possible; but on occasion they are capable 
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Filling the Gas and Oil Tanks of a Two-Engined Martin Bomber, One of the Biggest Planes the Cadets Learn 
to Fly; the Cockpit in the Nose Is the Forward Machine-Gun Nest 



of just as stubborn a resistance against 
attack as the "pursuiter." 

The students devoted to attack aviation 
are popularly termed the "Suicide Squad." 
Attack planes are those which sneak upon 
the enemy unawares, that dive over a hill 
and spray the enemy infantry with lead 
and bombs, and are gone as suddenly as 
they come. They fly just off the tree tops, 
fifty feet or less, and if a motor fails when 
the plane is over rough country, there is 
no possible way in which the pilot can 
avoid a crash. 

Bombardment aviation is perhaps less 
spectacular than the other three branches. 
It operates at great altitudes and, usually 
unseen, drops the "pills" upon enemy 
towns and ammunition factories, far to 
the rear of the front Hnes. But while it 
may lack in appeal 
to the imagination, 
bombardment has 
its dangers, too. 
There is enemy pur- 
suit to think about, 
and occasionally 
anti-aircraft fire. 
There is also the 
thought: "If a bul- 
let should hit one 
of these bombs, 
we'd be blown out 
of the sky," 



It requires a year to develop the student's 
wings, a year of constant, grueling work. 
But that year changes a man, it molds 
his mind to new ways of thinking. And 
as time goes on, and he flies day after day, 
he discovers a more complete mastery of 
his airplane, his nerves, his will. His 
sphere becomes the air; seated behind a 
roaring motor, with the wind whipping 
back into his face, he is in his element. 
The plane becomes a part of him, some- 
thing to handle as subconsciously as one 
walks or talks or eats. 



arrangement 




Rear View of Boat Showing Outlets through SVhich 
Water Is Forced to Pro^ Jhe. Craft 



BOAT PROPELLED BY PUMPS 

DEVELOPS HIGH SPEED iC 3 / 

As a substitute for the usual propeller 
a western inventor has 
rigged a boat which 
is run by pumping 
water into two cy- 
lindrical pipes and _ 
discharging it at^^^^s^") 
high pressure. The ^» 
rudder is also elimi- 
nated, steering be- 
ing accomplished by 
shutting the water 
off in one of the 
pipes while the 
other is left running 
Xo tur« the boat. 
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Adjusting the Window Brush ; Close View of the Stick 
and Bristles, and Cleaner in Operation with Cloth 

SAFETY BRUSH CLEANS WINDO W 
FROM THE INSfDE 

Window panes are cleaned on the out- 
side from the interior with a safety brush 
now on the market. It is attached within 
the sash groove and extends the full width 
of the window, the bristles resting against 
the glass. A cloth, dipped in warm water, 
with ammonia or kerosene added if soot 
has gathered on the panes, is placed on 
the brush and by raising and lowering the 
window, a thorough cleaning results. The 
unit may be used for either the upper or 
the lower sash and is furnished in two 
sizes, for windows of varying width. 



NORIHEBN- LIGHTS HELP RADIO 
. T, IN ALASKA, TESTS SHOW - 

While the northern lights often seri- 
ously interfere with radio reception and 
sending in various parts of the world, F. 
P. -Ulrich, magnetic observer of the cxjast 
" and geodetic survey, repurts that, at Sjtka , 
Alaska, where he has been making tests 
foi — frrS"" years, they do not cause such 
difficulties. In fact, he says, "good radio 
reception is very much more apt to occur 
than poor reception during a bright or 



faint aurora." He declares, as a result of 
his findings, that the condition of the 
earl^h's magnetic field is no index of the 
quality of radio reception. The question 
remains one of the greatest scientific mys- 
teries. For years, scientists have been 
making careful observations, recording the 
l^ourly and daily variations in the earth's 
'nagnetic forces at widely scattered ob- 
servatories from Samoa to Honolulu and 
n Alaska. Efforts are also made to con- 
nect the phenomena with such occur- 
rences as earthquakes and sunspots in 
order to gather more knowledge of these 
mysterious forces. 



k 3 MOVING A FOREST 

v More than ninety treeSTToTrre of them 
oVer two feet in diameter at the base and 
frpm forty to fifty feet high, have been 
transplanted from a natural woodland to 
an eastern estate. The work was done 
in the winter when the earth was frozen in 
a ball around the roots. Holes to receive 
the trees were dug a foot larger than the 
root clump, the space between being filled 
with fresh earth and the roots kept undis- 
turbed. Winter is the best time for such 
work as the sap is dormant. 



SIPHQN AND FILTER COMBINED 
^ n RUNS AUTOMATICALLY 

^ For filling bottles, removing cream, 
draining goldfish bowls, and many other 
purposes, a siphon starts and stops auto- 
matically, can be run at different speeds or 

continuously and 
will not splash or 
foam, the manu- 
facturers declare. 
It eliminates the 
unsanitary suction 
methods usually 
employed. Extra 
attachments are 
provided so that it 
can be used for 
washing dishes, or 
as a grease gun. 
The siphon filters 
as it fills and the 
tubing is equipped 
with a spring clip 
to prevent kinking. 




Build This Compact B- Eliminator 



By R. C. MORTON 



'T'HE B-ELIMINATOR described in this 
article is not only compact, but eco- 
nomical to build and highly efficient in op- 
eration, and will supply ample voltage for 
the operation of any standard receiver 
which may employ either a 112 or 171 
power tube in the last stage. 

Begin construction with the box. Four 
pieces of hardwood, 1 in. square and 4j4 
in. long, or eight brass corner pieces, as in 
the model illustrated, may be used as 
braces. These brass corners can be pur- 
chased at most hardware stores for five 



the lamp cord so that the instrument can 
be turned on and off. The top and front 
consist of bakelite panels, -Tic by 7% by 
8 in. and %6 by 4^4 by 8 in. in dimensions, 
respectively. All holes for mounting the 
various instruments are located by plac- 
ing these in position and marking the 
points for drilling with a pointed tool. 
The back panel is %6 by 4^ by 8 in., and 
the two side panels are %g by 4^4 by 6^ 
in. Bakelite may be used if desired for 
these panels, too, but veneered wood was 
used in the model described. 



CHOKE 




■O B+ MAX. 



-OB+I35 
-OB+ 90 



-O B+ DET. 



11± 

—I '-•-O B-NE6. 



X 



GNO. 



•CONDENSER BLOCK 

(SEE MATERIAL LIST) 



C. -Ci IfoMFO. 800-1000 VOLT CONDENSER' 
4 /' « '• " " 

C4. Z " 400 " 
C5 4 • " " " 

Cg-Cy \ I • " " » 

R,-2000-OHM RESISTANCE WITH CENTER TAP^g^^^ 
Rj- 1000- OHM VARIABLE RESISTANCE / LIST 

NOTE- 
CASES ON TRANSFORMER, CHOKE AND CONDENSER BLOCKS 
GROUNDED TO B-NE6. 



cents each and also the rubber feet. If 
the eliminator is not be used with a 
relay, it is well to incorporate a switch in 



Inset, Front of the 
Instrument; Above, Rear 
View and Diagram 
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110 -VOLT A.CLINE 



SEC. 7.5 -V. 

n n 



ALL CONDENSER. CHOKE 
AND TRANSFORMER CASES 
GROUNDED TO O TERMINAL 
ON CONDENSER BLOCK 



TRANSFORMER 
SECONDARY 




FILTER 


CHOKE 


1 Z 


3 A 



SOCKET 

NOT CONNECTED 



4 

MFD. 
lOOOV.O.t 



JT 

COND. j 
BLOCKS 



MFD. MFD. MFD. 
400-VOLTS D C. >^ 





VAR. RESISTOR 
10,000 - OHM 



6 

GNO. 




BUFFER COND. 

GROUND TO ' 
COND. SHELL- 



CONNECTIONS FOR 
VOLTAGE REGULAR TUBE 



O B+ 180 
OB+135 
O B+ 90 
Ob + DET. 
Ob-neg. 



_ GND. 
R3-98OTO 1000 OHMS. 
NOTE- IF THE ELIMINATOR IS TO BE 
USED ON A SET DRAWING OVER 50 
MILLIAMPERE5 THE RESISTANCE Rj 
MAY BE OMITTED AND + OF THE 
SOCKET CONNECTED DIRECTLY TO 
THE 90+ BINDING POST 




+ B 
DET. 



2000 -OHM 
RESISTOR 



+B +^ +^ 

90 135 180 



Cimnliiied Wiring Diagram, and. Right, Photo of Bot- 
tom, Showing the S.mple and Compact Construction 

The transformer and filter choke are now 
mounted on the top panel and the tube 
socket directly in front of the trans- 
former. The space in front of the filter 
choke is purposely left vacant in case the 
rtuilder wishes to add a voltage-regulator 
tube. Next remove the enamel from the 
side of the condenser block with a file or 
emery cloth, so as to make contact with 
the metal case and strap which holds it in 
position. The strap is 3^ in. wide and 5 
in. long, Its ends being bent up over the 
sides of the condenser block, as shown 
in photo on this page, and drilled to take 
two threaded brass rods, 4 in long. The 
rods may be of the machine-screw type 
and are inserted through holes drilled in 
the top panel between the transformer and 
filter choke at front and rear The sup- 
porting strap is then held in place by 
means of two nuts threaded on the rods. 




Now with a file remove the enamel on 
the mounting lugs of the two-unit buffer 
condenser, which is then mounted as in- 
dicated in the diagram and screwed to the 
side of the box by means of two short 
brass machine screws. The ground con- 
nection for the shell of this condenser 
is taken from one of the mounting lugs 
and connected to the center terminal. A 
short wire is also used to ground the cases 
of the transformer, filter choke and large 
condenser block. This connection is 
made, on the underside of the top panel, 
to the mounting screws and rod at front. 
The wire is then soldered to terminal O 
on the condenser block, which is grounded 
to negative B. To avoid confusion, these 
grounding connections are not shown in 
the diagram 

Place soldering lugs on all the trans- 
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former and filter-choke terminals, taps 2 
and 3 on the filter choke being joined by 
soldering the lugs together. Use heavy 
rubber-covered flexible stranded wire for 
the circuit and run the leads down from 
the instruments mounted on the top 
panel through holes drilled at convenient 
points. Check all wiring with the diagram 
to make sure no mistakes have been made ; 
then assemble the side of the box and 
tighten the screws. 

The instrument is now ready for use. 
Insert the rectifier tube in the socket and 
connect the eliminator to the set. Before 
turning on the 110-volt 60-cycle house- 
lighting supply, place a 1-mfd. filter con- 
denser in series with the ground lead from 
the receiver. 

In order to do this, disconnect the ground 
wire from the receiver and connect it to 
one side of the 1-mfd. condenser, then run 
a wire from the other side of the con- 
denser to the ground post on the set. The 
ground post on the eliminator is con- 
nected as shown in sketch. The condenser 
in series with the ground lead to the set 
is necessary where the 110-volt line is 
grounded outside the house, in which case 
the condenser will prevent any damage to 
the receiver. 

Turn on the set before switching on 
the eliminator and always turn off the 
eliminator before shutting off the set. A 
relay can be employed for this purpose, 
enabling the operator to control the en- 
tire installation with the set switch. 

The complete eliminator will cost about 
$38.50, the parts used are all high-grade, 
insuring long service and maximum re- 
sults. If the builder wishes to add a volt- 
age-regulator tube, all that is necessary is 
to provide the additional tube and socket 
at an expense of about $6.50. The con- 
nections for this tube are shown in the 
diagram at the upper right on page 650. 
Tlie schematic diagram on page 649 is 
given for those who prefer it to the sim- 
plified type. 

A material list specifying the make and 
cost of each item used in the construction 
of the eliminator will be mailed free to 
any address. A large blueprint of all wir- 
ing diagrams may be obtained from Pop- 
ular Mechanics radio department, 200 E. 
Ontario st., Chicago, for 25 cents to cover 
cost and packing. 



Dynami c Speaker -Jg^ Operated 
y* zj Svprn Light Socket 

Electrodynamic cone speakers are rap- 
idly gaining popularity with those who 
wish to realize .the full possibilities of 





Left, Console Unit Showint Rectifier Element; Right, 
Unit Housed jji Gothic-Type Cabinet 

power amplification. T^li^ "^e-edge cone^ 
unit is of the usual type, but the loud- 
speaker unit operates on a different prin- 
ciple from that applied in the permanent- 
magnet type. A large field coil is excited 
by an external source of d.c. in order to 
produce the necessary magnetic force. A 
moving coil is suspended in the field of 
this coil and is fastened directly to the 
small free-edge cone. The drive is ap- 
plied directly to the cone in speakers of 
this type and eliminates drive-rod trou- 
bles, which are a frequent cause of dis- 
tortion in other types. There are several 
other advantages that make this type of 
speaker especially adapted for use witl 
power amplification. 



Novel Loud 



iUd-Spe§ker 



Unit 




A novel loud speaker, which 
utilizes as a diaphragm any sur- 
face capable of vibration, has re- 
cently made its appearance on the 

tn a r k c t. It 
may be fas- 
tened to the 
wall.of aroom, 
the top of a 
table, or the 
glass in a win- 
dow as shown 
in the illustra- 
tion, the vibrating tip being 
pressed against the surface 
used as the diaphragm. It is claimed to, 
give excellent rendition of music witii any 
receiver capable of operlating a speaker 
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New Parts for Xglevision 
Experimenters ^ 

The demand for reliable parts for use in 
television experiments has resulted in sev- 
eral new and efficient types of photo-elec- 
tric cells and neon lamps, as well as scan- 
ning disks and other necessary apparatus. 
The special receiving lamp shown in the 
photo at the left is simple in construc- 
tion and operation. The straight-sided, 
clear-glass bulb contains two flat metal 
plates placed parallel and quite close to- 
gether in an atmosphere of neon. If a 
voltage greater than 220 is impressed on 
the plates, the negative one glows with a 
vivid pink light. The ionized gas in the 
tube results in increased or decreased 
brilliancy with the slightest change in cur- 
rent intensity due to the amplified signals. 
It is this varying light, in conjunction with 
holes in the revolving scanning disk of 
the television apparatus, which weaves a 
pattern of light dots into a living image. 
The device is employed in place of the 
usual loud speaker in the output of a 
power tube. The photo-electric cell shown 
at the right is an improved device for 
translating light variations into varying 
signal intensities; it is employed in the 
transmitter in the conventional manner of 
photo-electric cells. 



The best radio results are obtained sim- 
ply by close attention to details. The re- 
ceiver can be no better than its compo- 
nents, and to slight any detail, whether iVsT 
be an instrument, a feature of the work o^>\ 
assembly and wiring, or a phase of the op- 
eration, is to invite unsatisfactory oper- 
ation. Good material should be used^t 
throughout. One inferior part may render 
useless an^ijtherwise good set. 

' Switch for Comparing Speakers O » 

WTfFTthel-apid improvement of speakers 
and amplifying devices there is a deman4<<s 
for some quick method of comparing the 
merits of various speakers or amplifiers. 
The switch shown consists of a bakelit^*^ 
turret, molded in the form of a hollow"^ 
truncated cone. Around the base of thiF^ 
cone five pin jacks are mounted, all of 
which are connected to one side of the in- 
put lead, and which form one series 
outlets to five speaker circuits. Directly 
above each of the jacks, five others art^'., 
mounted in such a way as to allow the O 
switch arm to make individual contact 
with the terminal of each one of them, v*- 
The switch arm may be turned so as to>^^ 
connect five different speakers if desiredy.^<^ 
for comparative tests. The device is also 



in- 

tly ^ 



handy for set owners who have wired 

their homes for 
speaker outlets\^ 
in various 
rooms. They can 
arrange the cir- 
cuits so that it is 
possible to project 
the output from a set to any one of five 
speakers located in different rooms. 




Purpose of the Speaker Filter 

The speaker filter is designed primarily 
for the purpose of protecting the wind- 
ings of the speaker when used in connec- 
tion with tubes requiring high plate volt- 
ages, such as the 171 and 210-types. The 
high plate current of the tubes may be 
sufficient to burn out the ordinary speaker 
unit; hence the filter is used to isolate the 
speaker from the heavy direct current but 
permits the a.c. sound-carrying current to 
reach the diaphragm. It will not improve 
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the quality of reproduction except 
where the a.c. impulses are greatly 
amplified. If low power is used, 
these devices sometimes cause a 
sharp drop in volume and greatly 
impair the tone quality. 



Better Reproduction 

The filter shown in Fig. 1 is de- 
signed to eliminate extraneous 
noises and consists of a bank of 
low-capacity fixed condensers 
connected across the loud speaker. 
A switch, of the tapped type com- 
monly used for inductances, may 
be mounted on a small board or 
panel and the condensers ar- 
ranged for short connections. The 
fixed condensers, from left to 
right, should be of the following 
values: .001, .005, .01, .05 and .1 
mfd. The greater the capacity in 
the speaker circuit, the better the 
elimination of the higher extra- 
neous frequencies. Fig. 2 shows a varia- 
tion, the degree of filtering being con- 
trolled by the variable resistance. In Fig. 
3 the filter is designed not only to cut off 
the high-frequency noises, but also to 
compensate for peaked amplifiers and re- 
producers. As in Fig, 2, the degree of 
filtering is controlled by the variable re- 
Using the given constants, the 




Front View Showing Portable Receiver Ready for Use; Below, c M 
Back Opened Showing Arrangement of Tubes and Batteries r^"*"^ \. 

Portable Reteiyer Is Equipped 
-^ith Screen-Grid Tube 

A portable radio set employing a screen- ^ 
grid tube and four tubes of the 199-type 
is now available. It is so compact that it ^ • .*~* 
may be taken anywhere as easily as your ^ 



o 



sistance. 

filter will cut down audio frequencies 
around 3,000 cycles most of all, and dimin- 
ish higher frequencies somewhat. 



luggage. Programs may be enjoyed from ^ 
distant stations with this set because the ^^V-^n' 
screen-grid tube is many times more pow- \ 
erful than the ordinary tube, yet requiresVx 
only .132 amp. and operates on 3.3 fila 
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ment volts. Therefore such a tube is ideal 
for portable sets where dry cells must be 
used for the A-battery supply. The vol- 
ume and fidelity of tone are surprising; 
the loop antenna is inclosed in a frame in 
the hinged cover and need not be de- 
tached. Binding posts are provided for 
external antenna and ground connections 
when extra-loud reproduction is desired 
on distant stations. The volume, when 
so connected, is equal to that of the aver- 
age stationary, five or six-tube set. When 
fully equipped the set weighs only 30 
pounds, and is not as large as the usual 
Gladstone bag. The rear cover is hinged 
to give easy access to the batteries. Three 
No. 6 dry cells furnish the A-supply and 
the B-battery consists of two medium- 
sized 45-volt units. 
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PART I 

THE CHEST desk or vargueno, a cher- 
islied article of furniture in the homes 
of old Spain, is a cabinet easily adapted 
to contain a complete modern radio set. 
It harmonizes delightfully with the Span- 
ish furniture now in vogue. The cabinet 
illustrated was designed to suit the wood- 
working skill of the average home me- 
chanic, as well as to economize in the 
needed amount of rather expensive wal- 
nut. It will accommodate a panel from 
18 to 34 in. in length, provided the con- 
trols are grouped in the 18-in. center sec- 
tion. The over-all dimensions are : height, 
52 in.; depth, 17 in., and width, 36 in. 

The two center spindles of the stand 
ends, which carry the stretcher ends, are 

654 



rough 



detailed at left in Fig 
The 3 by 3-in 
stock may be cut as 
short as 2 ft. in. in 
length, but 1 in. to spare on each 
end makes the turning easier. Cen- 
ter the piece accurately, so as to get 
the full diameter called for. The most 
certain way to duplicate accurately 
is to cut a thin wood pattern, which can be 
pushed against the spindles for direct com- 
parison. Smooth the work at fairly high 
speed with No. 1 sandpaper, and then 
with No. 00. Stop the lathe, and finish by 
rubbing, with the grain, with No. Yz grit. 
Paint the 
turned parts 
with light-oak 
filler, diluted 
with gasoline. 
When this has 
dried dull, 
wipe of¥ across 
the grain with 
a cloth. 

The end cor- 
ners of the 
square parts 
are slightly 
rounded, and 
a skilled lathe 
man can turn 
them. The 
pounding of 
the flying cor- 
ners, however, 
makes this dif- 

- ,^ .. CENTER SPINDLE 

ficult, particu- 2 required 




STRETCHER 
SPINDLE 

5 REQUIRED 
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HALF- LOWER RAIL 



I* 




Left, Scribing the Centers of the Square Sections on the Center Spindles; Right, Rounding the Comers; 
Upper Right, End Elevation, Showing Rails, Corner and Center Spindles 



larly if a good-sized skew chisel is not at 
hand, and the home mechanic may find it 
easier to trim them after squaring up, us- 
ing a narrow chisel. 

When the dowels of a center spindle are 
turned, remove the piece from the lathe 
and saw to length. Lay it on a bench, 
blocking the square sections if necessary, 
and with dividers set to the center, scribe 
lines on two opposite sides of the flat 
parts. From these base lines, draw lines 
establishing opposite sides and reduce one 
section to squareness. Then aline one face 
of the other section, testing by sighting 
over a straightedge balanced on corre- 



sponding faces and finish squaring that 
part. Lastly, round the corners to a ra- 
dius of J4 'I'm and fill. The corner spin- 
dles, shown in Fig. 2, are turned from 
rough 2 by 2-in. stock. 

The upper rails are dimensioned in the 
end elevation at the right. Fig. 2. Cut 
17-in. lengths of 3 by 3-in. pine or fir, 
which, mill-surfaced on four sides, is about 
in. net. Bore the dowel holes before 
veneering the sides. 

Surface a piece of walnut, 2^ in. wide, 
gauging the edges for a veneer thickness 
of y% in. Rip alternately from one edge 
and then the other. Veneers less than 
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Me in. thick can be cut in this way. The 
sawn sides, unless very rough, need not 
be surfaced. Cover them with glue, ap- 
ply glue to the sides of the rails and clamp 
together in one group, the edges of the 
veneers projecting evenly, the outer ones 
being backed by heavy pine strips. If hot 
glue is used, warm the wood and the out- 
side strips and rub the veneer to expel the 
air. On the whole, the home worker will 
probably have better luck with liquid glue, 



the outline through j4-in. squares, as 
shown in the same illustration. 

If a handsaw is available, cut the rail 
ends with this, and the blocks removed 
may be used as cauls for clamping the ve- 
neer. By hand, the easiest way is to make 
saw cuts to the lines, chipping out the 
waste and finally trimming smooth with 
a chisel. Fill the depressions with saw- 
dust and glue, which will form a solid base 
for the veneer. 




as it can be 
worked more lei- 
surely and does 
not require so 
much equipment. 
The second coat 
of glue, to cover 
places where it 
has soaked below 
the surface, in- 
sures strength. 

For the lower 
rails, see Fig. 2. 
The cores, cut 
22 in. long from 
3 by 4-in. stock, 
are bored in the 
upper edges to 
correspond with 
the mating upper 
rails. On the un- 
derside of the 
ends, nail %'Ui. 
strips for feet. 
For the ogee 
curves, make a 
cardboard tem- 
plate by drawing 



MATTING TOOL 



Upper Left, Photo Show- 
ing Walnut Stock Clamped 
in Vise for Cutting the 
Veneers; Right, Alining 
the Square Sections by 
Sighting over a Straight- 
edge Balanced on Corre- 
sponding Faces; Below, 
Kerfing the Ogee Ends 
of the Lower Rails; In- 
set, Details of Stretcher 
Rails and Matting Tool 
for Finishing the Carved 
Groundwork on the Rails 
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Above, End Veneer 
Clamped in Vise, Show- 
ing the Method of Lacing 
the Veneer to the Curves 
for Gluing; Below, 
Smoothing the Stretcher- 
Rail Arches with a Half- 
Round File; Right, De- 
tails of the Stop Blocks 
and the Carved SeasheU 
Ornaments for the Stand 
Ends; Upper Right, Shap- 
ing the Lower Rail Ends, 
Chipping Out the Waste 
and Trimming Smooth 
with a Chisel 



Size the end 
grain with glue 
so that it can 
dry while the 
veneers are being made. Glue on the side 
A-eneers as described for the upper rails, 
trimming them to the profile when dry. 
Cut the curve veneers less than Vic> in. 
thick and soak them in water. Glue in 
place while still wet, holding the upper 
ends with clamped blocks while lacing the 
rest to the curves and using thin blocks to 
distribute the pressure, as shown in the 
upper left-hand photo in Fig. 4. Small 
wedges, forced in here and there, will 
tighten contrary places. Hold the ends 
with clamps improvised from pairs of 
blocks held with bolts through the centers. 



The small vertical 
end veneers at the 
top of the curves 
can be held in place 
by the clamps hold- 
ing the curved ve- 
neers, but the lower 
end veneers must 
be glued after the 
curves are trimmed, 
being secured by 
clamps lengthwise 
of the rails. The 
top veneers are put 
on last. When dry, 
surface these to %2-in. thickness and round 
the corners slightly, to prevent wear of 
the finish at these points and also to liide 
the joints. 

Fig. 3 dimensions the stretcher rails. 
The upper is cut from 1 by 4-in. rough 
walnut, hand-surfaced to get the maxi- 
mum thickness. Cut to length and bore 
the four ^-in. dowel holes in each end. 
Lay out the carving and the arches, noting 
that the centers of the latter are in. 
above the lower edge, to avoid the effect 
of flatness. The lower edge of the carving 
is curved to a radius of 5)^ in., centered 
on the arch diameters and 2^ in. below 
the centers. 

Cut the arches with a keyhole saw. 
Smooth them with, a half-round file moved 
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from left to right at right angles to the 
sides, pushing forward with a twisting 
motion at the same time to get a shear- 
ing cut. Occasionally trim off the back 




Sanding the Arches 

corners to prevent splinters from being 
raised. Use a sawed-out block for sand- 
paper backing. 

The lower rail is ^ in. shorter than 
the upper and bored with dowel holes in 
the upper edge to fit those in the upper 
rail. Most of the carving can be laid out 
with gauge and try-square. The curved 
centers are traced from a cardboard pat- 
tern. Outline the carving of both rails 
with a narrow chisel, held vertically be- 
tween the fingers and struck lightly with 
a mallet. Keep Vie in. inside the lines. 
Trim the center to a flat ground, % in- 
deep, when the edges may be pared to the 
guide lines. 

Make a matting tool by filing a flat end 
on a large spike, across which two pairs 
of V-shaped grooves are filed at right an- 
gl^ to each other with a three-cornered 
file. With this tool, go over the carved 
ground, striking it light blows with a small 
liammer. Cut the ends of the lower-rail 
ornaments to line with the borders and 
vertical bars, curving them back 34 to 
give the appearance of passing under. The 
depth at these points is Vic in. 

The pyramidal center ornaments are 
cut with four vertical strokes of a ^-in. 
chisel, held beveled side in. the center then 
being sloped from the four sides. The 
blossom ornaments on the upper rail con- 
sist ot four simple elliptical depressions. 
A >2-in. turning gouge is excellent for this 
part of the carving. 



Turn the five spindles as dimensioned 
at right in Fig. 1, from 1-in. stock. If flats 
appear, turn them to the back in assem- 
bling, and they will not be seen. Fit the 
dowels loosely enough to the rails to per- 
mit trial assembling before gluing up. 
Assemble the end frames, and set them 
in such a position that the rails will line 
with each other. Test for squareness and 
allow the glue to dry. 

The stop blocks that hold the case in 
place are detailed in Fig. 4. The dovetail 
cleats are both glued and nailed to their 
backs. The front blocks are enriched 
with a carved seashell on each. Make a 
paper pattern of the outline. With a cop- 
ing saw cut out two blanks, to be shaped 
to the profile shown with a sharp chisel. 
Draw the veins with a pencil. Cut these 
deeply with an eye tool and round off the 
sections individually, smoothing well with 
a chisel. The high spots may be rubbed 
off with sandpaper. Put a dab of glue in 
the center of the carving and its block, 
and press the shell in place with the small 
end % in. from the top. 

When the stand ends are dry, mark the 
dowel-hole positions from the holes in 
the stretcher, and bore them I1/2 in. deep. 
Assemble the stand by clamping as di- 
rectly over the rail ends as possible, squar- 
ing by holding a framing square against 
the stretcher and sighting across the 
tongue at the footrail. To attach the stop 
blocks, bore ^-in. holes, vertically cen- 
tered ^ in. from the ends of the upper 
rails. Saw out wedges in. wide in front. 
Drive the glued stop cleats in from above, 
until the blocks project % i"- below. 

(To Be Continued Next Month) 



Special Fuses Needed to Protect 
the A. C. Receiver 

The modern a.c. receiver should be pro- 
tected by small fuses in the supply line, as 
serious damage to the set might occur 
before the 10 or 15-amp. house-line fuse 
would blow. A small standard fuse of 
about 2 amp. should always be included 
as a part of the receiver installation and 
inserted in one side of the 110-volt line. 
The use of such fuses will meet with the 
approval of the fire-insurance underwriters 
and provide protection to the receiver and 
tubes at a cost of but a few cents. 



Facts and Fads for Radio Fans 




j^esr\^ berish and ' 

— ■'fiaHMIl^^^ to Normal 

•^*T-(7 / y pose of Tra 



Above, Jerry Fasano^ of 
New '^oflr City. Builds 
Loud__Spe*lfe<'s in the Same 
anner That a Violin, Man- 
dolin or Guitar Is Made; 
These Speakers Arc Said to 
Reproduce the Clear Tones 
of Each Instrument in the 
Orchestra as Sent Out from 
the Broadcasting Station; 
the Builder Is a Musical-In- 
strument Maker and Has 
Devoted Much of His Time 
Recently to Perfecting Loud 
Speakers of This Type; 
Left. Sergius P. Grace, of 
the Belt Telephone Labora- 
toritfs. Demonstrating a New' 
Electrical Machine for Con- 
verting Speech into Gib- 
berish and Turning It Back 
at the Radio-Re- 
d for the Pur- 
Transmitting Secret 
Telephone Messages 
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Modernizing Old Installations 

The radio installation of a year or so 
ago, with the old-style gooseneck speaker 
and batteries scattered around, is now 




Left, Front View with Set in Position; Right, Rear 
View, Showing Arrangement of Speaker and Batteries 

jquite out of date, and justly so, both from 
a point of neatness and efficiency. The 
table cabinet housing the set is usually 
presentable and may be combined with a 
homemade console-type cabinet as shown. 
The cabinet is 44 in. high, 24 in. wide and 
13 in. deep, the front and side panels being 
of three-ply veneer taken from an old 
wooden bed. The opening in the front 
panel may be cut with a coping saw or 
sharp knife and the edges neatly finished 
and stained. This opening is then backed 
with gold cloth in the manner of the usual 
console-speaker grill. The horn is placed 
just back of this opening, and the batteries 
may be arranged on either side. In build- 
ing the cabinet, no set rules or dimen- 
sions were followed. There is no need of a 
back, except a curtain to keep out the 
dust. — Irvin L. Oaks. Pleasant Hill, Ohio. 



Screen-Grid Tube Kinks 

The wide-spread interest in the new 
screen-grid tubes encouraged many ex- 
perimenters to build sets employing them, 
but in some cases the results were not 
what the builder expected, owing to his 
ignorance of their proper use and installa- 
tion. It must be remembered that in deal- 
ing with these tubes certain precautions 
must be followed if the extraordinary pos- 
sibilities of the tube are to be realized. 



The first is that of careful and complete 
shielding of each r.f. stage and the second, 
correct design of the r.f. or coupling trans- 
formers. There is nothing about the new 
tube that will eliminate undesirable inter- 
stage coupling in electromagnetic and elec- 
trostatic forms, and therefore shielding in 
a two-stage screen-grid amplifier must re- 
ceive approximately the same attention as 
would be given to a four-stage r.f. ampli- 
fier. To be at all effective, shielding must 
include not only the metallic protection 
used to isolate each r.f. stage but also some 
means of preventing coupling through the 
battery or eliminator circuits. Very thin 
shields are practically useless ; aluminum 
used for the purpose should be .08 in. 
thick, copper may be thinner but should 
not be less than .05 in. in thickness. The 
lead from the plate of one tube to the coil 
of the next stage should be shielded by 
means of a small grounded metal covering 
such as tubing. To eliminate battery 
coupling, use r.f. chokes and by-pass con- 
densers in the plate circuits. 



uppl^ from Charger 



An A-filter dli^ce has recently made its 
appearance on the market which may be 
attached to any good 2-amp. charger for 
complete elimination of the A-battery. It 
consists of the necessarv chokes combined 



ANY GOOD 2-AMP. 
CHARGER 



-RECTIFIER 




10 OHMS 

TO HOUSE LXJ? " PLACE 6-VOLT i 

SUPPLY — — — VOLTMETER HERE-" 

Simplified Diagram of Connections, Showing Variable 
Resistance in Output 

in a single case with a condenser block of 
7,600 mfd. A battery charger capable of 
delivering 2 to 3 amp. and a means of 
voltage regulation, either by taps on the 
transformer or by a heavy-duty rheostat 
in the secondary, are required. A trickle 
charger cannot be used except possibly for 
dry-cell sets using the 199-tubes. with a 
total filament-current consumption not 
in excess of the charger output. Trickle 
chargers cannot be used for more than two 
ofythe^A-type tubes. 



n 



Fading Signals in A. C. Sets 

The radio user who has chang^ed to an 
a.c. -operated set is often puzzled by fad- 
ing signals that did not occur in the bat- 
tery type. One moment the signal from 
a local station will be loud and then, ap- 
parently for no reason, it will fade below 
normal. The interesting thing about this 
is the length of time between the high and 
low-volume points, for the signal fades 
for prolonged periods unlike the fading 
caused by natural conditions. The trouble 
is not to be found where you would ex- 
pect it. So, do not blame the tubes or the 
set, as all the trouble lies in the supply 
current. Upon checking up the current 
drawn from the house-lighting circuit, it 
will be found that fading occurs at the 
times when an ex- 
tra load has been 
placed upon the 
supply. Most houses 
are wired to handle 
only a moflerate 
amount of current, 
and when electric 
heaters, toasters, 
vacuum cleaners 
and flatirons, not to 
mention washing 
machines and re- 
frigerating devices, 
are used, the load 
on the light circuit 
exceeds the carry- 
ing capacity of the 



wiring. The result is a drop in the signal 
strength. This drop affects the house- 
hold devices only slightly, but the trans- 
formers that furnish the current to the 
set are immediately affected by the re- 
duced supply. Voltage-regulating devices 
are now on the market to relieve this sit- 
uation, and closer attention to this factor 
at power houses will also do much to im- 
prove conditions. — J. B. Bayley, chief en- 
gineer. Station WAAT, Jersey City. N. J. 



Phone Cap and Diaphragm Removed for Substituting 
Paper Disk and Razor Blade 



Razor Blades Make Headphone 
Diaphragms 

Aboard ship, there are times when we 
have to use headphones in officers' quar- 
ters so as not to disturb those who might 
be sleeping. While experimenting with 

these in the usual 
loud-speaker jack 
to retain the full ef- 
ficiency of the set, 
I hit upon the fol- 
lowing idea whicli 
smooths the volume 
and brings out the 
bass notes with sur- 
prising results : Un- 
screw the phone 
caps, take out the 
diaphragms and use 
thin safety-razor 
blades instead, plac- 
ing one in each unit. 
Cut note-paper 
disks, using the dia- 
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phragm as a template, and place a disk in 
each unit so that the blade will not come 
in direct contact with the magnets of the 
phones; then replace the screw caps in 
the usual manner. Fairly heavy note paper 
of good quality may be used, although the 
writer made them from a magazine cover 
because that thickness seemed to give 
better results. — A. R. Snyder, radio oper- 
ator. S. S. "Delta Queen," San Francisco, 
California. 



Keeping the Set Dry 

A handy de- 
vice for keep- 
ing moisture 
out of the ra- 
dio set may be 
made from an 
old cartridge- 
type fuse filled 
with unslaked 
lime. The case 
is cleaned and 
the fuse link 
taken out, the 
cap at the up- 
per end being left open by removing the 
large washer used for holding the link. 
This cap may be left off if there is no hole 
at the top, or a few small holes may be 
drilled in the cap. The case is then filled 
with unslaked lime, which 'absorbs mois- 
ture readily. A small clip, made of brass 
or copper, is fastened inside the cabinet 
as shown in the sketch, and the fuse case 
is then slipped into this clip. To test the 
efficiency of the device, place it under a 
glass with a few drops of water ; if the lime 
is fresh the water will disappear almost 
immediately. — H. R. Wallin, commercial 
radio operator, Brooklyn, N. Y. 




Proper Tube Selection 

There are now a number of special-pur- 
pose tubes on the market designed for 
highest efficiency in the position they are 
to be placed in the set. More and more 
radio builders are realizing the importance 
of selecting such tubes for specific posi- 
tions, yet many are still content to count 
the sockets and order as many A-type 
tubes. Needless to say, this is very poor 
practice and the results will not be those 



obtained by proper selection. Manufac- 
turers of radio tubes are well informed as 
to the characteristics of their product; 
therefore, if the carton states a certain B 
and C-voltage combination, use the volt- 
ages specified. Never increase the B-bat- 
tery voltage beyond the limit marked on 
the packing slip and be sure the C-voltage 
is correct for that value. The operator 
may find that, when using 135 volts of B- 
battery, there is no noticeable difference 
in the loud speaker, whether 43/ or 9 volts 
of C-battery is used, but it makes a big 
difference in the life of the tube and B- 
battery. Before deciding to use a 171, 
1 12 or 240-tube, look over the data on these 
tubes and use the information to deter- 
mine which you need in your particular 
set. Some experimenters are inclined to 
employ special-purpose tubes in positions 
where they are not specified in the cir- 
cuit ; sometimes they work, but appear- 
ances are deceiving and the tube will prob- 
ably not last long. It is well to remember 
that the manufacturer has spent thou- 
sands of dollars to determine the proper 
conditions under which the tube is to be 
operated and the user will profit by follow- 
ing the directions carefully. — John B. Ec- 
cles, studio director. Station WJR, De- 
troit, Mich. 



A Handy Aerial Kink 

When an indoor or a very short outdoor 
aerial is used with the standard broadcast 
receiver, a great deal of distance-getting 
ability as well as volume is lost. This may 
be remedied by means of a small variable 
condenser of 

the midget, or a, ,g 

balancing, 
type. Remove 
the aerial lead 
from its bind- 
ing post on 
the set a n d 
connect it di- 
rectly to the 
grid of the 
first tube, with 
the midget 
condenser in 
series, as shown in the sketch. — Bert E. 
Smith, engineer, Allan D. Cardwell Mfg. 
Corp., Brooklyn, N. Y, 
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Safety Insulation for Screwdriver 

When minor adjustments are necessary 
in a radio set, the handiest tool available 
is, of course, the screwdriver, but to be 
used safely its metal shaft should be well 
insulated in order to avoid damages to the 
set — often expensive — through short-cir- 
cuiting. Select one having a long shaft 
which will permit clear vision when work- 
ing in different locations and insulate the 
shaft with a length of rubber tubing long 
enough to cover all the exposed metal 
surface except the tip. — M. M. Paggi, chief 
engineer, Station KFWO, Catalina Island, 
California. 



Misused Antenna Insulation 

Insulators, properly used, are an im- 
portant part of the antenna system, but 
many believe that the more insulators 
one uses the more effective will be the in- 
sulation. This is not altogether true, as a 
little thought will show. An antenna with 
the insulators placed as in Fig. 1 is a 
common sight. No doubt it works, but 
the designer is not getting full benefit of 
his insulators, as the total resistance of the 
latter, when connected in parallel, is much 
less than that of one single insulator, 
placed as shown in Fig. 2. If the insulator 
supply is plentiful, several may be used in 
series, as shown in Fig. 3, with greater 
efficiency, since the full resistance value 
equals the sum of the individual insulator 
values. Another misuse is shown in Fig. 
4. The writer has noted that the tendency 
seems to be to use stand-off insulators 
for the lead-in wire at points where they 
are not needed. 
These insulators de- 
crease the efficiency 
of the antenna and 
are unnecessary if 
the lead-in is ex- 
tended beyond the 
building as shown 
in Fig. 5. In this 
case, the lead-in may 
be brought directly 
to the set. — C. Har- 
old Campbell, en- 
gineering depart- 
ment, Station 
WICC, Bridgeport, ir no. 3 

Connecticut. Proper and Improper 



Assembled Unit and 
Schematic Circuit 
Diagram 




500,000 OHM VOLUME CONTROL 



Headphones on Loud-Speaker Lines 

An idea that I have found useful when 
small volume is required for operating 
headphones from the same lines that are 
operating loud speakers, may be helpful 
to others. The accompanying sketch and 
illustration show how this may be done 
without reducing the volume of the 
speakers. The idea is especially applicable 
to home receivers where no phone jack is 
installed in the set. It is also handy where 
several speakers are used at remote points 
and the listener at some particular point 
desires less volume. A 5()0,000-ohm vari- 
able resistance is placed across the phones 
to control the volume, and the fixed con- 
densers in the line prevent shorting the 
loud-speaker leads which would reduce 

their volume. A 
simple panel ar- 
rangement, such 
as shown, will be 
handy for tapping 
the speaker line at 
any convenient 
point. This unit can 
be permanently con- 
nected to the speaker 
line and the phones 
plugged in when- 
ever desired. — H. B. 
Nebe, chief engi- 
neer. Station 
WSMB, New Or- 

Use of Aerial Insulators leans. La. 
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Repairing A. F. Transformers 

The writer was recently called upon to 
rewire a radio set employing a two-stage 
tuned-impedance a.f. coupling unit. After 




Fio. 2 



the set was completely wired, it was found 
that the primary winding of the first 
tuned-impedance coupling unit was open, 
that is, it was burned out. As the cus- 
tomer was in a hurry and the writer did 
not have time to put in a new coupling 
unit, the repair method illustrated in Fig. 
1 was used with good results. A non-in- 
ductive resistor R, of about lOO.OOO ohms, 
was shunted across the primary winding 
as shown, and the ear could not distinguish 
any difference in reception then and 
after a new coupling unit was installed. 
Later we had a similar case where the 
open was in the primary of an ordinary a.f. 
transformer. The same method was used 
here and with approximately the same re- 
sults. A 100.000-ohm resistor was con- 
nected as in Fig. 2. — G. N. Garrison, con- 
sulting engineer. East Orange, N. J. 



Neutralizing R. F. Stages 

Oscillation in the r.f. stages may be con- 
trolled very simply by shunting a variable 
800-ohm resistance across the primary of 
each r.f. transformer, as shown in the dia- 
gram. Receivers employing this method 
of neutralization have done amazing DX- 
work, and the quality of the signal is par- 




'eOO-OHM RESISTORS' 

Diagram Showing the Variable Resistors Shunted across 
the Primaries 



ticularly clear. The adjustment is very 
simple; set the dials at the lower end of 
the broadcast band and adjust each re- 
sistance so that no oscillation will occur 
at this point. At this setting, the receiver 
will not oscillate at any point within the 
broadcast band, and is ready for opera- 
tion. — M. J. Weiner, chief engineer, Sta- 
tion WODA, Paterson, N. J. 



Reducing Local Interference 

Noises and interference picked up by a 
receiver in a building lighted by electricity 
are largely brought in over the supply line. 
These noises may be reduced and often 
eliminated by using r.f. choke coils in the 
lighting line. A coil consisting of 20 ft. 
of wire, of the same size as that used in 
the house wiring, may be wound on a 
broomstick and cut into each side of the 
line at the meter. The coils will not in- 
terfere with the light line but will choke 
r.f. currents that follow it, thereby reduc- 
ing the noises. They also prevent r.f. en- 
ergy generated by apparatus in the build- 
ing from being transmitted to the neigh- 
bors. — Chas. Middleton, chief engineer, 
Station WRAF, LaPorte, Ind. 



Aerial and Ground Connections 

Frequently the housewife would like to 
dust behind the radio console or radio ta- 
ble, but hesi- 




MIDGET JACK AND PLUG 



MIDGET JACKS - 

MOUNTING 
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tates to do so 
for fear she 
may seriously 
interfere with 
the aerial and 
ground con- 
nections. The 
very simple 
arrangement 
shown was Rear view of set 

devised by me and has solved the prob- 
lem. A hole, about 2 in. wide and 3 in. 
long, was cut in the rear of the cabinet 
and covered with a piece of bakelite ; two 
midget jacks were mounted as shown and 
leads soldered to them and connected to 
the ground and aerial posts in the set. 
The external leads were identified with 
tags and connected to midget plugs. These 
plugs may be withdrawn when clean- 
ing and then replaced. — J. B. Bayley, chief 
engineer, Station WAAT, Jersey City. 




More Speed from the Outboard Boat 



By CLYDE HANSLEY 



'pHE OUTBOARD motor fan who 
would like to increase the speed of his 
boat by from five to seven miles an hour 
will find the simple plan described in this 
article well worth a few hours of his spare 
time. It can be adapted to almost any 
type of hull, and, for those who like speed 



but cannot afford a specially built boat, or 
who doubt their ability to build one, it 
offers a very satisfactory substitute. The 
writer tried it out on an ordinary skiff, and 
the results were splendid. 

The first step is to take careful measure- 
ments of the keel of the boat. From these 




This Simple and Easily Made Attachment Increased the 
Speed of This Boat by from Five to Seven Miles per 
Hour; It Is Easy to Adapt It to Almost Any Type 
of Boat 
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measurements, make two duplicates of the 
keel — the false keels — and screw one of 
these to the underside of the stern, on each 
side, as shown in the accompanying draw- 
ing. It will be noted that, on the original 
boat, the keel, and consequently the false 
keels also, taper from the stern to a point 
4 or 5 ft. forward. If the keel on your 
boat is straight, it is usually not a difficult 
matter to replace it with a keel that will 
taper from a 6 or 8-in. depth at the tran- 
som (sternboard) to a thin section for- 
ward. When attaching keels, use either 
galvanized or brass screws, or bolts. They 
can be nailed in place, but nails may cause 
leakage and cracking later on. Next a 
piece of tin or light galvanized iron is cut 
to fit, bent and screwed or bradded for- 
ward and along the sides of the false keels 
as in the drawing. That is all there is to it. 

When the hull is at rest, there will, of 
course, be water between the metal plate 
and the bottom of the hull. When the 
boat is under way. and when a speed of 
more than eight miles an hour is attained, 
the hull will begin to "plane," and the 
stern section will glide along on the metal. 
This allows the water to drain out of the 
hollow stern, and seems to form an air 
cushion, which adds to the speed, as the 
stern, instead of dragging, now glides on 
the surface of the water. 



from being slipped in between the sash to 
unlock the catch. — C. D. Paterson, Wor- 
cester, Mass. 



Locks for Windows 

Numerous houses in the vicinity had 
been entered by thieves, and the problem 
of making the windows as secure as pos- 
sible, came up the last minute before go- 
ing on a summer vacation. Window 
catches in general use are so easily broken 
or sprung that it was decided to fasten 

the sash b >' 
drilling a hole 
directly under 
the catch from 
the inside but 
not quite 
through the 
outer sash, and 
slipping in a 
ten-penny nail. 

-i"i!r ' -ll^Mih^A.^- This not only 

reinforced the 

catch, but pre- 
vented a blade 




Repair of Rubber Balls 

Rubber balls of the air-filled type lose 
their bounce, if there is a small hole in 
them through which the air escapes. An 
effective repair can be made by forcing air 
into the ball with a bicycle pump, holding 
the hose tightly over the hole while pump- 
ing. Then remove the hose quickly and 
apply a rubber patch, the surface of the 
ball having been previously cleaned and 
coated with rubber cement. The cement 
should be thoroughly dry before applying 
the patch.— F. H. Taylor, Stratford, Can. 



Loosening Stiff Fishing-Rod Joints 

Telescope joints of new fishing rods 
frequently stick so that it is extremely 
difficult to loosen them without damaging 
the rod. A Wisconsin fisherman, experi- 
encing this difficulty, made a small bow 
from a twig 
and split the 
ends to re- 
ceive a length 
of fishline, as 
shown in the 
drawing. 
When the line 
is wrapped a 
few times 
around the 
joints of the 
rod, the bow 
is operated to 
slide the line 
over the joint. 
This produces considerable heat, expand- 
ing the outer ferrule of the joint so that 
the rod sections can be pulled apart with- 
out the least difficultv. 




Corkscrew for Untying Knots 

When one wishes to save a string in 
which there is a hard-tied knot that de- 
fies ordinary means of loosening it, it is 
well to try to unfasten it with the aid of a 
small corkscrew. One trial will convince 
you that it is about the handiest and most 
effective tool for this purpose. 
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Cleaning Old Paint Brushes 

Old paint brushes, which have been al- 
lowed to become stiff or caked with paint 
to such an extent that turpentine does not 
loosen the bristles, can be softened in the 
following way : Take a package of any of 
the well-known brands of powdered soap 
and make a very thin paste, using cold 
water. Let the brushes soak in this paste 
until they are soft. Any brushes worth 
saving at all will come out clean and pli- 
able. — John M. Lang, Portland, Oreg. 



Pads for Winding Coils Prevent 
Finger Injuries 

In winding radio coils or magnets one's 
finger tips are usually blistered by friction 
against the wire as it slides between them. 
A pair of small pads for the fingers will 
make the job much more comfortable in 
this respect. Sew a piece of felt to the 
inside of the thumb and forefinger of a 
pair of old gloves. When wearing these, 
the wire can be grasped and allowed to 
slide through without risk of injury. 



House Numbers Made from Old Auto 
License Plates 

When it is necessary or desirable to pro- 
vide large house numbers in order to in- 
sure greater visibility, get some old auto- 
license plates. Cut out the numbers with 
a pair of tin snips, punch holes through 
each number at the top and bottom for 
small screws or nails, with which they are 
fastened. Such numbers are very neat 
and can be seen for a considerable dis- 
tance. — Frank W. Bentley, Jr., Missouri 
Valley, Iowa. 




Large, Visible House Numbers Can Be Made from 
Auto-License Plates 




Elastic Stay Ropes for Tent Hold It Taut and Help 
Prevent Damage to Canvas 



Elastic Stay Ropes for Tents 

Rubber hands, made by cutting old in- 
ner tubes lengthwise, can be used as part 
of the stay ropes of a tent, and will keep 
the canvas taut, so that it sheds water 
more readily. Equipped with these, a tent 
will also withstand a high wind without 
damage as the elasticity of the rubber pre- 
vents sudden jerks, which strain the can- 
vas. Similarly, damage is prevented if it 
should happen that a person or animal 
trips over the stay ropes. 



Waxing Surface of Photographs 

A pleasing finish can be given to photo- 
graphs by waxing the surface with ordi- 
nary noor wax. It is applied and polished 
in the same way that it is used on wood- 
work. This kind of finish is especially 
suitable for photos that have been tinted 
with oil or water colors, as it forms a 
protective coating and at the same time 
removes many irregularities. Two appli- 
cations may be necessary before a per- 
fectly even coating is obtained. — Walter 
E. Burton, Kenmore, Ohio. 



^Erasers can be kept in good condition 
by rubbing them on fine sandpaper. 
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A Solo Tennis Game 

Every tennis player has felt the desire 
to get out and play at times when neither 
court nor partner are available. As a 




Game for the Lone Tennis Player Which Gives Exer- 
cise and Tests Skill 

substitute outlet for one's energies, the 
simple game illustrated in the drawing has 
been found satisfactory. Two boards, 4 
in. wide and 3 ft. long, are attached to a 
wall about 1 ft. apart, the lower one 7 ft. 
above the floor or ground. From a stand 
12 ft. away, the player serves the ball 
against the ground so that it rebounds, 
strikes the upper board and rapidly vi- 
brates between the boards for some time. 
Failing to do this, the ball rebounds and 
returns to the player so that, if he is 
skillful, he can return it time after time. 
One such set-up has often been in use 
continually the whole day, some players 
becoming able to place the ball between 
the boards several times in succession. 



Improvised Blower for Church Organ 

We have a large reed organ in our 
church, and it requires a great deal of 
pedal work to keep the bellows inflated. 
Electric blowers for reed organs could not 
be had for less than $100, and we did not 
feel justified in making the purchase. A 
good substitute, however, was impro- 
vised. An ordinary vacuum cleaner was 
obtained and a hole was cut in both the 
back of the bellows and the floor, to ac- 



commodate the length of hose which came 
with the cleaner. The hose was attached 
to the bellows, extended through the floor 
to the vacuum cleaner, which was set on 
a shelf just below the bellows. A switch 
near the keyboard controlled the cleaner. 
Plenty of pressure is obtained in this way. 
— Warren Brown. Galesburg, Mich. 



Timesaving in Casting Type 

In print shops that do casting from mats, 
it is often necessary to cut a hole in the 
finished cast, inside of the border, to in- 
sert the firm name, or a price, etc. The 
average shop does not have a router or 
jig saw with which to cut this hole, and it 
is a long and tiresome job to do the work 
by hand. A quick and efficient method of 
providing for the hole at the time the 
casting is done is to cut a block of wood, 
the size of the desired hole, and nail it to 
the mat in the proper place. The wood 
base of an old stereotype can be used for 
this purpose. When the cast is made, the 
metal will flow around the block and form 
the hole. — Fred Birch. Jr., Glendive, Mont. 



Holder for the Fishing Pole 

When fishing from a dock or pier, one 
cannot lay the fishing pole down without 
risking that it may be pulled into the water 
by an ener- 
getic fish that 
takes a notion 
to bite just 
when you are 
not lookingor, 
occupied in 
preparing bait, 
etc. One fish- 
er man expe- 
riencing this 
trouble had a 
simple holder 
made from a 
piece of flat 
iron, bent to 
the shape 
shown. It is 
nailed to the 
edge of the dock so that the end of the 
pole can be inserted in it and will then be 
held securely against the pull of any fish. 
— W. Kuecker, Chicago, 111. 
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Make This Color Bookplate Stamp 

For making a bookplate stamp, odd 
pieces of rubber tile and smooth linoleum 
flonrincT will be found bandy, and this 
material can be obtained almost anywhere. 
Lay out the design on a piece of paper, 
making a reversed carbon copy on that 
paper and on as many other sheets as are 



a good grade of glue. To insure that all 
the stamps register, or print in the proper 
space, a clamp of the kind shown in the 



CARBON PAPER WITH 

CARBON SIDE UP 




necessary to make up the desired number 
of stamps for the various colors of the 
bookplate. The outline of the stamp in 
actual size should be laid out at the same 
time so that both copies can be matched. 
Cut the linoleum or rubber to the size of 
the stamp, making two, three or more 
pieces, according to the number of colors 
to be used. On the smooth side of these 
pieces, glue carbon copies of the design. 
The parts to be of one color can be cut 
in relief by means of a sharp safety-razor 
blade. Cut away the part not to be printed, 
leaving only the design raised. To obtain 
a straight-line cut, press the sharpened 
edge of the blade straight down or at a 
slight angle into the material along the 
line, as shown at A in the detail, and cut 
away the undesired portion at an angle, 
as at B. After cutting the patterns, they 
can be mounted on wooden blocks to 
which suitable handles are attached. The 
mounting is done by means of tacks and 



Attractive Bookplates in Several Colors Can 
Be Made by Means of This Simple Stamp, 
Which Is Cut from Rubber or Linoleum 
Flooring and Mounted on a Wooden Base 
Provided with a Handle 



drawing can be made up. It consists of 
a base to which an L-shaped piece of wood 
is attached, a flat spring being fastened to 
this piece as indicated. In printing, sev- 
eral sheets at a time are held in the clamp, 
and the stamp is held against the corner 
of the L. Each stamp is printed in its 
color in turn. It is advisable to use 
printers' ink on these stamps. The ink 
is spread out on a flat piece of metal, and 
a hard-rubber roller is run over the ink, 
the ink adhering to the roller being trans- 
ferred to the stamp by passing the roller 
over it. With reasonable care some fine 
prints can be made in this way. — F. Paul- 
sen, Pittsburgh, Pa. 



CBefore storing rugs and carpets, clean 
them • thoroughly and, after spreading 
them out, cover with paper that has been 
sprinkled with turpentine; this protects 
them against moths. Also wrap them in 
paper, gluing all overlapping edges. 



Cn 



670 



POPULAR MECHANICS 



< STRING TO BOW 
TRIGGER—- 
.•CATCH ; 




Any Boy Can Make This Bow Trap for Catching Rats 
and Mice 

How to Make a Bow Trap 

A bow trap is easily made and is very 
efifective for killing^ rats and mice. To 
make one suitable for rats, nail together 
four boards, 8 in. long and 5 in. wide. 
Drill two holes, 1 in. from one end, to hold 
the bow as shown. Also cut an opening, 
2^ in. from the opposite end, for the 
trigger. Drill two holes, 2 in. in front of 
the triff.eer hole, for the noose, which 



up all slack from the noose. Adjust the 
catch string so that the noose will fill the 
space in the box opening when the trap is 
set. — W. A. Bonsfield. Wellesley, Mass. 



should be made of fine wire 
then attached; it 
should be quite sup- 
ple and strong. 
Whittle out the 
trigger and catch, 
and nail a small 
loop of string to t-lie 
box to hold down 
one end of the 
catch, the trigger 
being used to hold 
the other end. Tie 
strings from the 
bow to the noose 
catch as indicated, 
carefully taking 



The bow is 




WEIGHT 

Constructional Details of a Homemade Governor for a 
Stationary Auto Motor 



Governor for Stationary Auto Motor 

The drawing shows a simple governor 
to keep steady the speed of an auto 
motor used as a stationary engine. The 
device was built around the steering- 
knuckle clamp portion of a speedometer- 
cable fitting. The bearing housing for the 
governor spindle consists of a length of 
steel tubing, held by the clamp, and into 
the ends of which bronze bushings are 
pressed. It may be found necessary, with 
some clamps, to ream them out to fit the 
tubing. The shaft carries a V-pulley on 
one end, and a flange, turned from a Ford 
starting-clutch ratchet, on the other. The 
flange is slotted to carry the governor 
weight levers, and the slots must be no 
deeper than necessary, in order to pre- 
vent the weights from striking the bear- 
ing housing. The shaft is bored for a 
•%G-in. rod. A, which is provided with a 
disk soldered to one end, and a 3 or 4-lb. 
coil spring. The shaft and rod are as- 
sembled as shown. The weight levers are 
filed from %o by V/i-ln. steel, and carefully 
fitted. The weights consist of ^-in. fiber 
tubing, filled with plaster of paris. Lead 
cannot be used because of its inertia at 
high speed. The control lever, B, must 
be made to suit the throw of the throttle 
lever on the carburetor used ; j4-in. bronze 
rod was used for this part on the orig- 
inal. The bearing cup on rod A is filed 
and drilled as indicated, then soldered to 

the end of the rod, 
after the bracket 
that supports the 
control lever has 
been screwed in 
place. A long rod, 
shown at the top, 
connects the con- 
trol lever to the 
throttle lever on the 
carburetor, and a 
screen-door spring, 
fitted as indicated, 
serves to keep the 
throttle closed and 
to adjust the speed. 
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ryW\ Away it 
goes , skim- 
ming the surface 
of the ground for 
a distance of 250 
ft. or more, and then, 
rising like a bird in its 
flight, it wheels and 
comes hurtling back to 
the thrower, landing al- 
most at his feet. Believe 
it or not, there's real fall sport 
in boomerang throwing. 

The boomerang comes from 
Australia, where the flat 
country makes an ideal arena 
for their manipulation. The 
little brown Bushmen of the 
Arunta tribe, who depend on them almost 
entirely for hunt and defense, make no 
less than twenty different forms of boom- 
erangs, ranging all the way from a 14-in. 
bird stick to the heavy 4-ft. war boomerang. 

Most Australian boomerangs are in the 
shape of an obtuse triangle, flat on one side 
and convex on the other, measuring about 
ft. from tip to tip. The brown men 
use acacia wood in their construction, but 
your homemade one can be fashioned 
quite nicely from a piece of hickory or 
second-growth ash, %6 in. thick. 

In making your own boomerang, the 
first step is to map out the paper pattern. 
Do this on a sheet of paper, 29^/^ by 12-)4 
in. The paper plan is shown in Fig. 2. 



Only a rough adherence to the plan is 
necessary in order to insure a successful 
boomerang. Note that the width of the 
boomerang arms, near the angle, is 2 in., 
while they narrow down to I'Ho in. at the 
rounded extremities. 

Cut out your paper model and drav 
two lines across it in positions somewha 
similar to those shown in the lower draw- 
ing. Now. place your pattern on the 
wood stock and trace out each half of the - 
boomerang, as in Fig. 3, the portion of theVj T 
pattern between the two lines being part 
of both halves. After the outline has 
been penciled in. take a keyhole saw and 
cut out the two portions, 
as shown in Fig. 4. The 
next step is to cut each 
end of the boomerang, 
between the lines, int 
shape for a half-lap joint, T 
as pictured in Figs. 5 and 
6. A miter saw is the tool 
for this task, but a good 





hacksaw serves quite well. The 
joint is then glued and set in a 
press until dry, after which a sin- 
gle row of small nails are driven 
into place along the center, as in- 
dicated in Fig. 7. 

Now, with spokeshave and 
knife, trim down one side, and 




one side only, of your boomerang to a con- 
vex shape, as shown in Fig. 8. In shaving, 
only the sharp edge is taken from the wood 
at the center in order to leave the joint 
almost full strength, but the remaininef 
part is cut down to a feather line at the 
edge while retaining the full %G-in. thick- 
ness at the center line. 
— ^^dditional nails are then driven into the 
joint, and aluminum reinforcing strips, 
cut to shape with tin snips, are nailed to 
the center and tips of the boomerang on 
the flat side, as shown in Fig. 9, 

The final operation, Fig. 10. consists in 
giving the whole thing a coat of stain or 
varnish. A bright color paint should be 
used instead of stain if you are contem- 
plating throwing in deep grass, in order 
to make the boomerang more distinguish- 
able where it falls. 

And now to the throwing. The average 
person thinks that the throwing of a 
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own far more readily than the pulling of 
a forty-pound longbow. 

The first rule is that the boomerang 
must always be thrown against the wind. 
It is against the wind only that the magic 
stick is self-retrieving. 

So, facing the wind, you hold the boom- 
erang in your right hand with the rounded 
side inward; that is, the round side should 
be the left side of the boomerang, when 
held in throwing position by a right-hand 
thrower. Holding firmly to one end. bring 
the stick over your head until you reach 
the position shown in Fig. 11. Then, 
bringing the arm forward in a straight 
overhand swing to the position shown in 
Fig. 12. release the stick with a short up- 
ward jerk of the hand, somewhat like that 
used in cracking a whip. This is im- 
portant. Without this sharp jerk, the 
boomerang gets off to a slow spinning 
start and will not revolve fast enough to 




boomerang is some- 
thing which can only 
be acquired 
long and continuous 
practice, but that idea 
is entirely erroneous. 
Throwing the curving 
stick is an accomplishment 
which you can make your 
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make the return jour- 
ney; with the snap 
correctly done, the 




boomerang will fairly zoom forward, spin- 
ning so rapidly that it is apparently trans- 
formed into a circular plate of wood of a 
diameter equal to a straight line joining 
the two ends. 

That's all there is to it. The average be- 
ginner learns boomerang throwing some- 
what like this: He pitches a few into the 
ground ; he sails anywhere from two to 
thirty times with no visible signs of a re- 
turn journey; and then — success, after 
which the knack is very seldom lost. 

In a successful boomerang flight, the 
missile will swoop straight forward in a 
nearly vertical plane for a distance rang- 
ing all the way from 100 to 350 ft. As it 
covers this distance, it changes to an al- 
most horizontal plane, and then, swerving 
to the left, it soars aloft like. a bird and 
then comes swooping back in a long vol- 
plane, to land at the thrower's feet. 



The parabolic flight of the boomerang 
is a beautiful thing to witness. Although 
the throw is generally as described, the 
magic stick can be made to perform a 
score of other graceful arcs. A slight 
variation of the snap, a small deflection 
of the throwing angle, and the boomerang 
can be made to shoot inward with terrific 
swiftness, curve outward in a lazy arc, or 
shoot upward in spinning flight. Almost 
any object, be it a rabbit hiding behind 
a stump or a pheasant on the wing, is a 
fit mark for the flying stick. 

After some proficiency has been gained 
in directing the flight of the boomerang, 
you can erect a target consisting of a bur- 
lap sack filled with straw and aim your 
stick at this. You will soon acquire suf- 
ficient skill to score a hit fully half the time 
at a distance of from 40 to 60 yd. 

And if you do miss, well, back it comes, 
like a trained eagle wheeling in the breeze! 



Removing Cork from Bottle 

It often happens that corks in bottles 
and jugs are shrunk or are pushed down 
into the neck so far that it is difficult to 
g^^gg remove them. An 
SCREW easy and effective 
method of over- 
coming this trouble 
is to drive a screw- 
eye or wood screw 
into the cork as in- 
dicated. With this 
arrangement, the 
cork can, in most 
cases, be removed without any trouble. — 
James F. Hobart, Chicago. 
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Preventing Loss of Outboard 
Motor Propeller 

The propeller shaft of every outboard 
motor is provided with a small brass shear- 
off pin, which holds the propeller from 
turning on the drive shaft. The pin is de- 
signed to break off when the propeller 
strikes any submerged object, so that the 
motor will not be damaged. However, 
quite frequently a broken shear-off pin is 
the cause of losing the propeller, a part 
that cannot always be replaced easily, and 
which costs from $3.50 to $5. With a 
broken shear-off pin the propeller freely 
turns on the shaft and backs up against 
the end nut on the shaft, often with suf- 
ficient force to turn the nut and let the 
propeller slide off. After losing several 
propellers in this way, I decided to prevent 
recurrence of this loss. The end nut could 
not be keyed onto the shaft because the 
shaft is too hard to be easily drilled, so I 
arranged a metal claw as shown. To in- 
stall this device, it is only necessary to re- 
move the propeller, place it in a lathe and 
cut a -^Ic-in. groove in the end next to the 

propeller- 
shaft housing. 
The claw is 
made of spring 
brass and is 
fastened to the 
housing with 
two screws. 
The lip of the 
claw rides in 
the groove cut 
in the pro- 
peller and 
keeps it from 
sliding off the 
shaft if the 
shear-off pin 
breaks. Inas- 
much as the 
propeller can- 
not be forced 
back, it will 
not loosen the 
end nut on the shaft, but even if the 
nut came off, the propeller would still be 
held on the shaft, free to rotate but not 
to slide off. As the claw is made of spring 
metal, the end can be lifted out of the slot 
in the propeller to remove the latter. — 
John Edwin Hoag, Los Angelei, Calif. 




METAL ClAW 
PROPELLER 





Pots and Pails Suspended over a Camp Fire by Means 
of an Old Auto-Tire Chain 

Old Auto Chain Holds Pots 
over a Camp Fire 

In the absence of a grate, an old auto- 
tire chain will be found convenient for 
holding pots and pails over a camp fire. 
One of the side chains and all but three 
or four of the cross links in the middle 
are removed, and the remaining part is 
then stretched between two stakes, as 
shown. The ends of the chain are fas- 
tened by means of short pegs, pushed 
through the end links. The pots and pails 
can be suspended from the cross chains, 
and the fire built underneath. Another 
cross chain, with a strong stick pushed 
through the end link, can be used for re- 
moving and handling the pots when hot. 
as in the upper detail. 



Driving Ants Out of Ice Boxes 

Ants are often difficult to drive out of 
ice boxes in the summer home. How- 
ever, the following method will prove ef- 
fective: Mix a solution, consisting of a 
small amount of tartar emetic, sugar and 
water, in a saucer, and apply it in the cor- 
ners and around holes where the ants will 
come in contact with it in their attempt to 
get inside. They will soon disappear. — L. 
H. Georger, Buffalo, N. Y. 
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Preventing Double Clothesline 
from Slipping on Pulleys 

Double 



clotheslines, 
used on pul- 
leys as shown, 
have their dis- 
advantages : 
When the 
wind blows, it 
often causes 
the line to 
shift, moving 
the clothes 
toward one 
end. until they 
may touch the 
pole or the 
side of the 
house and get 
soiled. To prevent this, it is a good idea 
to slip a hook over both lines at each end. 
— Mrs. R. A. Jessen, Keansburg, N. J. 




and give your razor a few strokes on the 
dry stone just before stropping. You will 
find the edge is improved by this treatment. 
— A. M. Parker, Edmonton, Can. 



Trough for Testing Tires 
That Leak Slowly 

Tires having 
slow leaks 
often fail to 
show any evi- 
dence of such 
leakage when 
the tubes, re- 
moved from 
the casings, 
are only partly 
inflated. The 
writer, expe- 
riencing this 
trouble, made a testing trough from a 
section of discarded auto casing of large 
size. This was nailed to a piece of 4-in. 
wood, to hold the trough in an upright 
position, as shown. The wheel with the 
leaky tire is raised by means of a jack so 
that the trough can be slipped under the 
tire. — A. C. Brundage. Rochester, Minn. 




Using Carborundum Stone on Razor 

It is rather difficult to keep a straight- 
blade razor honed to barber-shop effi- 
ciency, but here is a method of doing it 
which I have used for fifteen years. Get 
a carborundum stone of the finest grain, 



Getting More Mileage Out of Your Ford 

I have a model-T Ford and I averaged 
36 miles per gallon on ethyl-gasoline. To 
obtain this result, I had ^4 in. of the metal 
planed off the face of the cylinder head 
where it fits on the block. This brought 
the head closer to the pistons and thus in- 
creased compression without weakening 
the head, since the force of the explosion 
is taken by the bolts with which the head 
is held to the block. When replacing the 
head, J^-in. washers should be put under 
the bolts to prevent twisting them off. The 
valves and piston rings must also be in 
good condition, and the carburetor must 
be adjusted lean for the greatest fuel 
economy. After this alteration, I found 
it was impossible to make the motor 
knock except when going five or six miles 
an hour uphill and with the throttle wide 
open. I have run this car about 2,000 
miles since and there is still no fuel knock. 
It is not advisable to use ordinary low-test 
gasoline with this high-compression head, 
but it can be used if care is taken in ad- 
vancing the throttle slowly to prevent 
knocking. In a Ford motor, a J^-in. slice 
off the head reduces the compression 
space about 14.5 per cent, and compres- 
sion will be correspondingly greater. — C. 
H. Howard, Hannibal, Mo. 



Salt and Pepper Shaker for the Camper 

To save space in the camping kit, every 
unnecessary item should be eliminated, 
•and, if possible, one article made to serve 
several purposes. Instead of having sep- 
arate salt and pepper shakers, the two can 
be combined as 
shown in the 
drawing. Get a 
test tube of large 
size, which can be 
purchased at any 
drug store, and, 
with a file, cut off 
the closed end, 
smoothing off the 

sharp edge so that cork- 
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it will not cut. Push one cork to the cen- 
ter of tlie tube and provide two more for 
the open ends. You now have two sepa- 
rate compartments, one for salt and the 
other for pepper, and as the container is 
glass you can see which is in each. An 
unbreakable combination tube can be 
made from a section of bamboo, with a 
joint in the center, and the contents 
scratched on the outside. 



Unusual Rat Trap 

I had considerable trouble with a rat 
which always succeeded in keeping out of 
the spring trap I set for it. Determined to 
get it, I rigged up the unusual trap shown 
in the drawing. It consists of an old cab- 
inet door, about 2 ft. square; a short stick 
6 in. long, a weight and a spring trap. The 
latter is screwed to the floor ; the cabinet 
door is raised so that one ■edge rests on 
the stick, which is set under the door as 
indicated. A suitable weight is laid on 
the inclined door. The spring part of the 
trap is connected to the stick with a stout 
cord. Another cord is tied to the trigger 
at one end. and to the bait at the other, 
which is laid on the floor under the center 
part of the door. The trap is then set so 




Novel Rat Trap Consisting of a Large Board Which 
Falls on the Victim 



that, when sprung, it jerks the stick from 
its position, and the door, being unsup- 
ported, falls down. When the rat takes 
hold of the bait, and before it has time 
to get away, the door falls on it. The trap 
caught the rat that had evaded the former 
trap and did great execution among the 
others. — W. L. Hadlock, Chicago. 




Handy Cabinet for the Garden Tools Can Be Built in 
the Porch Floor 



Porch Cabinet for Garden Tools 

In the absence of a suitable shed or ga- 
rage, garden tools, such as hoes, rakes, 
spades and shovels, are usually kept in 
the basement, and this location is often 
rather inconvenient. One garden enthu- 
siast found a much more suitable place for 
the tools. He built a cabinet in the porch 
floor, as shown in the illustration. It is 
long and wide enough to accommodate all 
the tools, with some room to spare.' The 
lid. when closed, is flush with the porch 
floor, and sufficiently reinforced to allow 
walking on it safely. A sunken ring en- 
ables the door to be opened whenever nec- 
essary. — L. H. Georger. Buffalo, N. Y. 



Saving Time in the Haying Season 

Ordinarily hay is raked, loaded on the 
wagon and then hauled to the barn, if it is 
to be put in the mow. If it is stacked in 
the field, the hay is drawn to the stacker 
with sweeps, then stacked and hauled in 
on racks. One man has his hay shed only 
a few yards from the alfalfa field. Instead 
of hauling the hay in on a wagon, he lays 
one of the slings on the ground, sweeps 
the hay directly onto it from the field and 
then hoists it under cover, thus saving a 
good deal of time and labor. — Dale R. Van 
Horn, Walton, Nebr. 
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Keg Helps to Pull Stumps 

When pull- 
ing stumps or 
large roots 
with a tractor, 
a strong keg 
can be used to 
good advan- 
tage. The ca- 
ble is attached 
to the stump 
near the 
ground and 
the keg is 
then put un- 
der the cable 
near the stump 
as shown. 
When the 
tractor pulls 
there will be an upward as well as a side- 
wise strain on the stump. — James W. Cot- 
trell, Hammonton, N.J. 




THICKNESS 
OF SASH 



Hinging Porch Windows to Avoid Trouble 

Glazing a porch is usually a simple job, 
the sash being made to fit the openings 
and hinged to permit swinging them up so 
that they can be fastened to the ceiling. 
This arrangement works well in many 
cases, but trouble is often encountered 
when the sash are at right angles to each 
other, as at the ends of the porch. The 
end windows should be arranged to swing 
up higher than the adjacent ones at the 

front, which 
entails consid- 
erable calcula- 
tion and care- 
ful adjust- 
ment. The dif- 
f iculty can 
readily be 
avoided, how- 
ever, by hing- 
ing the two 
windows, 
nearest to the 
corner on the 
front side, to- 
gether, as 
shown in the drawing. After the end 
window is folded over the second one, 
which is hinged at the top, both can be 




swung up together. In many cases, a pair 
of ofifset hinges are necessary. The detail 
in the drawing shows how these hinges 
are bent at right angles, so that the pivot 
section comes flush with the surface of 
the end sash when it is folded onto the 
other window. The bent part should be 
sunk also into the top member. 



How to Prevent Loss of Tools 
in Overhauling Auto 

Whenever I am working on my car out- 
doors I take along a flat box, turn it up- 
side down and lay my tools on it. That is 
better than putting the tools on the 
ground where they may be lost. If the 
repair work is very extensive, the car can 
be run onto a piece of old canvas, so that 
all nuts, cotter pins, and other small pieces 
will be caught on it without chance of 
loss. — Arthur Flinner. Wichita, Kans. 



Flashlight Carried on Boot 

When out hunting, a small flashlight 
can be carried in a leather holster sewed 
to the boot, as shown 
in the drawing. In this 
position it is always 
handy, leaves both 
hands free and relieves 
the pockets. The hol- 
ster consists of a piece 
of leather, 5 in. long 
and 4 in. wide. Place 
the flashlight against 
the leg of the boot and 
wrap the piece of 
leather across the light 
as indicated. Sew the 
two side edges to the 
boot so that it clamps the flashlight tightly 
and close the lower opening with a strip 
of leather. A tight fit is necessary to 
keep the light safe, no matter how vio- 
lently the leg may be moved. — L. B. Rob- 
bins, Harwich, Mass. 




Removing Ink Stains 

Recently one of the clerks in the store 
where I am employed dropped a quart 
bottle of ink on the floor and broke it. 
The result was a large black stain, about 
2^ ft. in diameter. I mixed up some car- 
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bonate of soda and chloride of lime, in 
equal parts, and added water until the 
fluid had the consistency of cream. This 
was rubbed over the ink stain with a damp 
cloth and left the floor clean. The method 
also works on clothing, and is the best I 
know of for removing photographic-de- 
veloper stains from the hands. — Warren 
Hubbard, Decatur, 111. 



Heavy Stirring Rod for Chemists 

A wooden stirring rod for the chemist 
or photographer is not practical because 
it absorbs the chemicals and therefore 
cannot be used in different solutions. A 
regular stirring rod is rather thin and un- 
suitable for use with large quantities of 
solutions. An ideal rod, which costs only 
10 or 15 cents, depending on the size, is 
an ordinary towel-rack glass rod, which 
can be had at the 5 and 10-cent store. It 
has a knob at each end, which is excellent 
for crushing undissolved chemicals. 



Two Handy Tools for the FishAtnan 

To facilitate keeping a string of fish 
where you want it, the handy tool shown 
in the insert will be found useful. It is 
made from a discarded auto or tractor 
valve, the end being ground to a point. 
Your muddy shoes or boots can be scraped 
clean quickly by using a similar valve, but 
preferably a smaller one having the end 
flattened and ground down as indicated. — 
F. W. Bentley, Jr., Missouri Valley, Iowa. 




Fishermen May Find Good Use for Discarded Auto 
and Tractor Valves 




Expansion Belt Buckle 

A novel expansion belt buckle can be 
made by using a 52-in. length of No. 10 
gauge brass or steel wire, or any spring 
wire of similar size. The drawing shows 
a flattened portion at one end of the 
buckle, which, inserted in the belt holes, 
keeps it from slipping. The other end is 
shaped so that the belt can be attached in 
the usual way. The spirals are made by 
wrapping the wire snugly about a piece of 
strap iron, about %2 by lM.o in. in dimen- 
sions. If the turns are hard to make, hold 
the strap iron in a vise and also fasten one 
end of the wire, then wrap it as closely as 
possible, using a block of hardwood and a 
hammer to force the wire into shape. The 
belt will be found comfortable. — Truman 
R. Hart, Ashtabula. Ohio. 



Brushing Lint from Heavy Fabrics 

When lint accumulates on a garment 
of heavy fabric, it is almost impossible to 
remove it by ordinary brushing, as the 
friction of the dry brush creates static 
electricity and causes the fine fibers to 
cling more firmly than ever. If the brush 
is slightly dampened by holding it over a 
steaming teakettle, the lint can be removed 
without difficulty. 
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CUPPED FOR 
RIVET 




Tool Bent at Both Ends Helps to Remove Dents from 
Metal Ware with Narrow Necks 

Removing Dents from Metal Ware 

As dents in metal ware usually are made 
from the outside, they must be hammered 
out from the inside, which is difficult to do 
in the case of vases or other articles with 
narrow necks. A form of hammer for 
this purpose is shown in the drawing. It 
is made from a steel bar bent in opposite 
directions at the ends. After fastening 
the tool in a vise as shown, the vase is 
slipped over it until its other end is in 
contact with the dent. Hitting, the bar 
with a hammer will cause the inner end 
of the bar to vibrate and strike rapid blows 
on the dent. Repetition of the operation 
while the vase is 
manipulated so that 
the blows hit the 
whole dented area, 
will soon remove 
the dent. To pre- 
vent serious marks, 
the tool should be 
padded. A similar 
tool can be used for 
riveting, in which 
case the hammer 
end should be 
cupped so that it 
fits the rounded end 
of the rivet. 



Simple Brace for Cellar Door 
Prevents Sagging 

Cellar doors usually have a tendency 
to sag. To prevent this I braced the doors 
with a piece of 2 by 4-in. wood, long 
enough to rest on one of the middle steps 
when the doors were closed. The brace is 
hinged to one door and projects beyond 
it so that the other door also is supported 
by it. When the door is opened, the brace 
falls back and is out of the way. This par- 
ticular door opened on a porch floor, and 
the brace made it possible to walk on the 
doors without causing them to sag. — C. J.. 
Gose. Kinderhook. 111. 




Guard for the Auto Starter Keeps 
Children from Meddling 

Children often get into autos and med- 
dle with the switches, gear-shift lever, ac- 
celerator and starter. The consequences 
are usually not serious if the ignition key 
is removed, but the continual use of the 
starter «oon runs down the battery. If 
the ignition key has been left in the lock, 
the youngsters can sometimes start the 
motor and may even start the car. For 
this reason, I placed a guard over the 
starter, which prevents the children from 
operating it. The guard consists of a 
length of 1-in. pipe and a pipe flange, 
which are slipped over the starter and 
screwed to the floorboard. The pipe ex- 
tends about 3 or 4 in. beyond the starter, 
and only by inserting a short length of 
wood, such as a piece cut from a broom 
handle, in the pipe can the starter be 
forced down. When I leave the car, I 

take this piece of 
wood along and the 
children have not 
yet discovered the 
trick. — Clifford L. 
Burdick, Milton, 
Wisconsin. 



Guard Placed over the Starter of an Auto Prevents 
Children from Operating It 



CWhite sinks, bath- 
tubs, washbowls 
and toilet bowls 
may be cleaned with 
a soft cloth, mois- 
tened with turpen- 
tine; use kerosene 
where there is rust. 
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TTERE is an artistic antique 
■'■ -'■ lantern that p^ives a touch 
of beauty to any room or den, 
when hanging from an electric 
socket in the ceiling or from a 
bracket fixture on tlie wall. 

It may be made al very little 
expense. With the exception 
of liquid glue and ges^, all the 
materials necessaH^ are : an 
empty salt or oatmeal box, or 
any box of cylindrical shape 
(Fig. 1), and an electric-light 
socket, plug and cord, which 
may be bought at any 10-cent 
or hardware store for a total 
cost of about 40 cents. 

The first step is to be sure 
that the top and bottom of the box are 
glued securely in place. Then cut a round 
hole in one end, of about half the diameter 
of the box. and slit the remainder of the 
end so as to form eight little tabs, as in 
Fig. 2. Bend alternate tabs up as indi- 
cated ; these are to hold the lantern top 
in place with glue. 

To make the top, take an old dry-goods 
box, or any similar piece of cardboard 
having the same thickness as the salt box 
and cut out a circular piece, with a diam- 
eter equal to one and one-half times the 
length of the round box (Fig. 3). Draw 
a line from the center to the outer edge. 
Cut on this line 
with scissors, then 
roll the disk into a 
conical shape, so 
that it will fit cor- 
rectly over the top 
of the box, and glue 
the edges of the 
cone together. Now 
fasten the roof of 
your lantern on top 
of the box by glu- 
ing the tabs made 
for this purpose, Fio.I 





as shown in Fig. 4, on the inside. 

In cutting the windows in the 
box be careful not to make them 
too large, as they would then 
weaken the walls. Cut out the 
rectangular window opening in 
the lantern first, then make an 
overlapping frame of cardboard 
with as many sections or lights 
as you desire. Glue this over 
the opening you have cut in the 
lantern (Fig. 5). 

Colored isinglass, celluloid or 
paper may be glued in the win- 
dows and this gives the lantern 
a beautiful appearance, although 
a tinted bulb will serve just as 
well. The heads of heavy pins 
may be cut off, leaving a short shank, and 
pushed through the lamp as indicated in 
the headpiece, to simulate rivets. 

!Make a door in the bottom of the lan- 
tern by simply cutting out a square open- 
ing large enough to admit the electric 
bulb, and then make a cover of the same 
shape from heavy cardboard. Cut it larger 
than the opening in the box so it will not 
fall out. A bone ring is attached to the 
door in the lamp photographed, and an- 
other, heavier, ring is used at the top. 
Holes are punched in the upper ring, 
through which the electric cord is 
threaded, as indicated in Fig. 6. 

The next step is 
the finishing: First 
apply a coating of 
liquid glue over the 
entire lantern and 
let it dry thor- 
oughly. To make 
the gesso, mix a 1- 
gill can of liquid 
glue, I34 cups of 
whiting, 3 teaspoon- 
fuls of varnish and 
3 teaspoonfuls of 
linseed oil, and ap- 
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cloth, and rub this on the 
bronzed surface until the 
desired color is obtained. 
If you wish to procure 
a very ancient effect, 
dust powdered rotten- 
stone over the entire sur- 
face and rub down very 
carefully. 



ply this mixture all over the lantern, mod- 
eling it with the aid of a stiff brush or 
knife. Try to model the gesso so that 
the effect will be that of deeply pitted iron 
or bronze, but do not make the surface too 
rough. Allow the gesso to dry 24 hours, 
and you are ready to color. 

First, cover the gesso with a coating of 
bronze powder 
mixed with banana 
oil. When this is 
dry, apply the paint, 
which may be burnt 
umber or green, 
with a touch of 
deep red here and 
there. Squeeze a 
small quantity of 
color from the tube 

„ „ „ _ „ • r Small Manikins Made from 

onto a piece of used for Changeable 



Silencer for Rebound 
Clip 

The small rebound clips 
on the springs of model- 
T and A Fords often be- 
come loose and rattle. By 
using a longer bolt and a 
coil spring, the clips can 
be kept tight without 
much attention. For the 
front springs of model-T 
cars, a 2>^ or 3-in. ma- 
chine bolt, J4 i"- i" diam- 
eter, with a washer and a 
radius-rod ball-cap spring 
are needed. The rear 
spring requires the same 
outfit, except that the 
bolt should be 3}i in. 
long. The model-A front 
spring, having a width of 
1^ in., uses a 3-in. bolt. 
The rear spring has a re- 
bound clip, but the spring 
is nearly covered by the 
frame cross member, and 
for this reason, it is impossible to substi- 
tute a longer bolt. — E. T. Gunderson, Jr., 
Humboldt, Iowa. 




Novel Window Manikins 

To emphasize a sign in a window dis- 
play, some odd manikins were made from 

pipe cleaners. They 
are simple to make 
as they bend easily. 
Set before a dark 
background, they 
are quite noticea- 
ble. A single thumb- 
tack over the foot 
of a vertical figure 
holds it nicely. 
Heads can be made 

Pipe Cleaners May Be r email rnrW^ 

Window DispUy i^^o"! small COrKS. 
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Removing Dust from Inside of Violin 

It is generally a quite difficult and te- 
dious task to remove dust from the inside 
of a violin. A good method of doing this 
is to drop into the body a cupful of per- 
fectly dry rice and shake the whole well. 
A rag should be held over the sound holes 
to prevent the rice from coming out dur- 
ing the shaking. You will be surprised 
how much dust can be removed in this 
wav in a few seconds. — L. H. Georger, 
Buffalo, N. Y. 



Handholds Facilitate Carrying Rowboat 

Carrying a rowboat is usually an awk- 
ward task as there is no permanent 
equipment for lifting the boat. Of course, 
if it is turned upside down, it can be car- 
ried by two men, but a large boat may be 
too much of a load. Besides, it may not 
be desirable to turn the boat upside down. 
By providing the boat with oarlock pads 
having handholds as shown in the draw- 
ing, the task of carrying the boat will be 

lightened con- 
s i d e r a b 1 y. 
Two holds are 
cut in each 
oarlock pad so 
that, when it 
is screwed 
down, there 
will be plenty 
of room for 
the hand to 
be inserted. 
The edges are 
nicely round- 
ed. Four pairs of holds can be provided 
on a large rowboat to enable as many men 
to carry it at an even keel. — Newcomb 
Leonarde, Mystic. Conn. 




Holder for the Basement Door 

The illustration shows a cheap and easily 
made device for holding a cellar door open. 
It consists of a length of hoop or band 
iron, about 1 or 2 in. wide and long enough 
to be fastened to two joists, besides ex- 
tending 6 or 8 in. beyond the door when 
it is swung open. Punch or drill two 
holes in the iron strip at points where it 
passes under the joists and attach it with 
nails or screws. Bend the free end of the 




Spring-Metal Strip Nailed to Joists Holds Basement 
Door Open 

Strip to form a catch that will hold the 
door securely, yet not allow it to strike 
against the end of the strip as it is opened 
from the outside, but slide under the strip 
as indicated. The holder should be lo- 
cated as far from the hinges as possible. — 
C. D. Paterson, Worcester, Mass. 



Splicing a Broken Shoestring 

Instead of tying a knot in a broken 
shoestring when it has parted near the 
center and the ends are still in good con- 
dition, try splicing it as shown in the 
drawing. Anyone can do this, and the 
appearance of the repaired string will be 
much neater and less troublesome to lace 
than if the broken ends were knotted. 
First cut off the broken ends as in Fig. 1. 
Cross the two pieces to be joined and 
insert the tips 
into the cut 



ends. Then 
thread the tips 
through a 
small hole cut 
about Yi in. 
from each 
end, as in Fig. 
2. All that is 
left to do is to 
pull each end 
and the splice will look as shown in Figs. 
3 and 4. — J. F. Goodman, Imlay City, Mich. 
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Handy Campfire Grate of Large Size Can Be Suspended 
Horizontally over the Fire, and When Folded, Takes 
Little Space among the Camping Equipment 




WING NUT-^ 



FOLDED 




A Large Folding Campfire Grate 

Many campers use a stove for cookingf, 
but there are also many who get more 
"kick" from doing it over an open fire. 
To these, the large folding grate shown 
in the drawing will be a convenience. It 
is made from three 24-in. lengths of iron 
or cold-rolled steel bar, ^ by ^ in. in di- 
mensions, to which are riveted, at equal 
intervals, nine 16-in. strips of J4 by J/2-in. 
stock. The rivets should be free enough 
to allow the grate to be folded. The end 
holes of the middle strip should be fitted 
with y^-\n. bolts and wingnuts, which are 
tightened to make the grate rigid when in 
use. Four lengths of chain, provided with 
hooks at the ends, serve to suspend it over 
the fire, the chains being hooked to a suit- 
able improvised framework made of wood. 
The chains are attached to the grate by 
slipping the end links over the ends of the 
bars and holding them in place with taper 
pins. No matter which way the grate is 
swung, it always remains horizontal and 
this prevents utensils from slipping off 
easily. When folded up as shown in the 



upper detail, it takes very little space and 
can readily be carried along with the other 
camping equipment. 



Clean-Out Plug for Sink Drain 
Is Simple and Efficient 

The occupant of a cottage was greatly 
troubled by frequent clogging of the sink 
waste pipe, which had been run level for 
some distance, and hence required re- 
peated visits of a plumber. To eliminate 
this trouble and expense, the owner drilled 
a hole in the vertical pipe and stopped the 
opening with a plug as shown. When- 
ever necessary, a wire can be passed into 

the horizontal pipe 
to loosen the ob- 
struction so that it 
is easily washed 
away with water. 
The wooden plug 
was afterward re- 
placed with a regu- 
lar pipe plug, the 
hole being tapped 
to suit. 
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How to Detect Short Circuits 
in Toy Railroads 

Sometimes tlie locomotive of miniature 
electric trains refuses to run. In such a 
case one should go about locating the 
trouble in a systematic way. Be sure that 
the battery or transformer switch is closed 
and determine whether the house-lighting 
circuit is in good condition by trying the 
lights. Test a storage battery with a hy- 
drometer and dry cells with an ammeter. 
If the current flows as far as the tracks 
there may be a short circuit in a section 
of the latter. Test for this by touching 
one wire to an outside rail and one wire 
to the inside or middle rail. If a spark 
occurs, there is a short circuit; if not, the 
section is all right. Rail shorts are usu- 
ally found in the clamps holding the third 
rail down to the ties. These may have 
cut through the insulation and caused a 
short with an outside rail. If so. bend 
up the clip, remove the old insulation and 
replace it with new, then bend down the 
clip again. The locomotive can be tested 
for short circuits by holding one wire on 
the shell of the machine and the other 
wire on one of the motor brushes. 



A Sure- Catch Roach Trap 

To make a good 
roach trap, get a 
small glass sirup 
or molasses 
pitcher, with the 
spout nearly level 
as shown in the 
drawing. It should 
be large enough to 
admit the big 
roaches. The 
cover of the 
pitcher has a lip 
which fits tightly down over the spout 
opening and must be turned aside when 
used as a trap, leaving the spout open- 
ing uncovered. Put some jelly, gravy 
or bits of fish in the bottom of the pitcher, 
and the roaches will find their way in 
through the open spout. They cannot get 
out, however, because they are unable to 
hold their bodies up while they attempt to 
get on the horizontal part of the spout 
from the inside. 





Barbed Wire Is Hard to Unroll Single-Handed but 
Easy with This Rig 

Unrolling Wire Single-Handed 

All that is necessary to unroll a reel of 
wire single-handed is a good wheelbarrow, 
a broomstick or length of pipe and four 
20-penny nails. These are driven into the 
sides of the wheelbarrow as shown in the 
drawing. The roll of wire is placed on 
the broomstick or pipe, which is then set 
across the sides of the barrow, between 
the nails. After the loose end of the wire 
on the roll is tacked or tied to a post, the 
wheelbarrow is pulled away from the post, 
which unrolls the wire without any trou- 
ble. — Joseph Enos. Brownsville. Oreg. 



Cleaning Large Set Rings 

It is often rather difficult to find some 
convenient and effective method of clean- 
ing large set rings. An ordinary pipe 
cleaner can be 
used as indi- 
cated in the 
photo, and it 
will do the 
work without 
causing dam- 
age to set or 
mounting. 




CChewing gum can be removed from dif- 
ferent materials by soaking in turpentine. 
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Substitute for Broken Stove-Door Spring 

When the spring of an oven door is 
broken, the door may drop over unex- 

p e c t e d 1 y . 
which means 
danger of 
breaking the 
hinges. A 
substitute for 
the spring can 
easily be pro- 
vided. Drill a 
hole through 
the edge of the 
door about 2 
in. from the 
hinge at the 
bottom, and 
drill another 
hole through 
the edge of 
the stove, as 
indicated. 
Hook the ends of a coil spring of suitable 
length into these two holes. 




Homemade Soft Soap and Its Use 

A good soft soap for laundering can be 
made as follows : Dissolve ^ lb. of sal soda 
in about 5 gal. of hot water and then add 
20 bars of ordinary laundry soap. This 
will form a jellylike mass and, when it is 
cool, stir in 1 cupful of strong ammonia 
water, Yz cupful of turpentine. Yi cupful 
of kerosene, Yi cupful of carbon tetra- 
chloride, J/2 cupful of water glass, and 1 
cupful of denatured alcohol. This mixture 
may be made in a boiler and kept stored 
in closed jars or crocks. Soak the clothes 
overnight in water to which the above 
mixture has been added in the propor- 
tion of 1 qt. to half a tubful of water. Hot 
water is best. The soap dissolves at once 
even in cold water, but its great value lies 
in saving the time needed to prepare the 
soaking solution for the clothes with ordi- 
nary soap. About 2 qt. of the mixture 
should be put into a crock, and collars, 
handkerchiefs, shirt sleeves and cuffs, and 
other very soiled pieces, are immersed in 
it. Set the crock in a tub, into which 
water is poured up to the edge of the 
crock. The next morning the contents 
of the crock should be emptied into the 



washing machine, or tub, if washing is to 
be done by hand, and hot water added. 
Five minutes' washing will be sufficient. 
The water with the soap mixture in it will 
feel soft to the hands and will not injure 
the skin. Only extremely dirty pieces 
have to be rubbed, but after soaking in 
the strong soap mixture all night, only a 
little rubbing is necessary. The slight 
odor of turpentine will disappear if the 
clothes are rinsed in two waters, and the 
clothes will come out whiter than one 
would think possible with so little labor. 
In order to whiten clothes, such as work- 
men's shirts, that will not readily wash 
clean in this way, make up a mix- 
ture of equal parts of clear lime water, 
turpentine and kerosene and shake until 
creamy. Use a cupful of this mi.xture to 
a boilerful of water and boil the clothes 
for half an hour. 



Anti-Rattlers for Auto-Hood Clips 

Many makes of automobiles have no 
rubber anti-rattling devices on the han- 
dles that hold down the hood, and the 
spring clips used for the purpose often 
cause unpleasant rattling. The trouble 
can be eliminated by bolting short pieces 
of heavy rubber tubing or hose to the 
hood just under the spring handles, so 
that the rubber will bear with a slight 
pressure against the clips. The drawing 
shows how it was done in one make of 

car. The same ap- 
plies to practi- 
cally any other 
make also. Four 
1-in. lengths of 
heavy-walled rub- 
ber tubing, about 
J4 in. in outside 
diameter, were 
used. They were 
fastened to the 
hood by means of 
6-32 machine 
screws. 1 in. long. 
— Charles F. Fel- 
stead, Los An- 
geles. Calif. 




Clf a little turpentine is added to starch, 
it will prevent the iron from sticking to 
the goods. 
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Attractive Wooden Trim for Cabinetwork 

By CLAUDE WEST 



'l^T'OODEN liini^es, handles and es- 
' ' eutcheons, worked out along artistic 
lines, are very pleasing as ornamental 
parts for cabinetwork, and afford an un- 
limited field for design. Such parts are 
especially attractive on pieces that other- 
wise are rather plain. Besides, they pro- 
vide an excellent means of expressing in- 
dividuality, and a touch of distinction may 
be given to a piece of furniture, which in 
every other way would be like innumerable 
others. With proper designing and finish- 
ing, pieces may be made to have an an- 
tique appearance, or at least suggestive 
enough of it to render them suitable to be 
used with period furniture. On the other 
hand, they may be designed and finished to 
suggest the most modern creation of the 
cabinetmaker's skill. 

The cabinet shown in the photo, 
a semi-Priscilla design, is merely 



used as an example, and no dimensions or 
details for its construction are given ex- 
cept for parts to be mentioned later, which 
are shown in Figs. 1 to 9. The hinges 
should be made of sound, straight-grained 
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Ornamental Wooden Hinges of Many Designs Can Be Made by Cutting the Pieces Out with a Coping Saw 

and Gluing Them Together 
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Figs. 1 to 9 Show the Patterns for the Various Parts of the Fittings on the Box Shown in the Photos 



hardwood and the handles and escutch- 
eons should match. In cases where it is 
possible to do the work on a handsaw, the 
parts may be cut from solid stock of a 
thickness equal to the width of a hinge, 
and no joining is necessary. However, as 
the work will be done by hand in most 
cases, the method illustrated shows how 
to cut out the pieces with a coping saw, 
and, as thinner stock must be used, the 
pieces will have to be glued together after- 
ward. The drawings show a double hinge 
having one middle section and two end 
sections, each section being made of three 
pieces glued together. Pieces of the same 
thickness may be used so that their com- 
bined thickness equals the width of the 
hinge, but in this cabinet the middle piece 
is as thick as the outside pieces together. 
Fig. 1 gives a side view of these pieces of 
the middle section, two of them being re- 
quired. The lines indicate the pattern laid 
out on the wood ready to be cut out. Fig. 
2 shows the single center piece of the mid- 



dle section, and Fig. 3 shows the center 
piece for the end section, two of these 
pieces being needed, one for each of the 
two sections. The material used for the 
latter should be of the same width as the 
material used for the piece shown in Fig. 
2. Fig. 4 shows the outside pieces for the 
end sections, four pieces being required, 
two for each section. The material should 
be of the same thickness as that used for 
the piece shown in Fig. 1. 

When the patterns have been laid out on 
the stock, as indicated by the lines, the 
cutting can be done with a coping saw. 
The stock should be long enough to be 
held down firmly on top of a bench or 
table, while the pattern being cut out pro- 
jects over the edge to permit sawing. The 
saw should be held as nearly as possible 
at a right angle to the stock, so that 
the cutting will be done squarely, and 
the sawing must be done slowly and 
carefully, the pattern being followed just 
outside the lines. Any irregularities can 
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then be smoothed out later. When the 
pieces have been cut out. they should be 
slued together as shown in Figs. 5 and 6, 
the former showing the middle section and 
the latter the end sections. The gluing 
must be done with care, so as to be sure 
that each piece is exactly in its proper po- 
sition. After the glue has set thoroughly, 
scrape off any surplus and work out all 
the irregularities with a wood rasp or with 
coarse sandpaper. Then drill the holes 
for the hinge pins, for which small nails 
with the heads cut off will serve. Put the 
hinges together and finish smoothing and 
sandpapering, using fine sandpaper. The 
knobs, which appear to be the heads of 
the hinge pins, are simply glued in place, 
the pins being cut slightly shorter than 
the width of the hinge, to prevent inter- 
ference. The knobs used for the hinges 
shown in the photo were clothespin heads, 
cut off as indicated by the dotted line in 
Fig. 7. The handles in Fig. 8 are made 
up of three pieces, cut out according to the 
pattern shown in Fig. 3. After being 
glued up, they are cut out as shown in 
Fig. 8. The escutcheons are shown in 
Fig. 9. They should be made of stock 
about 14. in. thick. 

These examples are in- 
tended only as guides to the 
method of making up the 
pieces, and are capable of 
endless variation. The de- 
sign, of course, should har- 
monize with the piece to 
which the trim is to be ap- 
plied; therefore, in the 
cabinet illustrated, they are 



rather plain. For more elaborate work, 
the trim can be scrollsawed, carved or dec- 
orated in anv mariner desirei 



V mariner desired, i • 



Inexpensive^arm Tractor for Light Work 

The principal parts of the tractor shown 
in the plioto.4are a Ford chassis and a light 
three-speed^ransmission. The front end 
of the e.xtra transmission was milled to 
fit the rear end of the Ford universal joint, 
a piece was cut from the front end of the 
Ford drive shaft, and the remainder was 
milled to fit the rear end of the trans- 
mission. The rear spring was removed 
and the frame was bolted to the rear-axle 
housing. An extra rim was bolted to each 
wheel and the rear wheels were fitted with 
wooden lugs. A farm-implement seat was 
added and a few minor changes and addi- 
tions were made, which made the cost of 
the completed tractor about $17 besides 
the chassis, which the farmer had on hand. 
The two transmissions, working together, 
give this tractor a very wide range of 
power and speed, and it will pull a plow, 
harrow, pulverizer, roller or any other 
farm implement of about the same size. 





Two Views of a Light Farm 
Tractor, Consisting of a Ford Auto 
Chassis Equipped with an Extra 
Transmission of the Three-Speed 
Type; This Arrangement Gives a 
Wide Range of Power 

By raising the rear end of 
the tractor, the large rear 
wheels may serve as pul- 
leys in running belt ma- 
chinery. — Leland A. Dye, 
Boston, N. Y. 
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the rod immovable and the new piece 
is turned until the gauge fits it in the same 
way. — Harrv !Moore, Montreal, Can. 



Handy Gauge for Duplicating Diameters Where Reg- 
ular Calipers Cannot Be Used 

Gauge for Duplicating Diameters 
Takes Place of Caliper 

An unusual type of gauge that I have 
found handy on repair work is shown in 
the photo. It is not always possible to 
caliper a size when duplicating a piece, 
owing to obstructions caused by the piece 
being in place on a machine, or perhaps 
an auxiliary part fitted to it after it was 
turned. If I cannot get the calipers on a 
job, I use this gauge. It is made by bend- 
ing a piece of .sheet metal double and cut- 
ting it a V-shape on the contact end. A 
slot is then filed on 
the top to take a 
sliding rod, which 
is made of the same 
stock. A nut and 
screw, similar to 
those used on a 
depth gauge, com- 
plete it. For dupli- 
cating a diameter, 
the gauge is placed 
on the old piece and 
the slide rod is 
pressed down until 
it touches the sur- 
face; then the nut 
is tightened to hold 



Cleaning Terra Cotta 

In cleaning terra cotta the bureau of 
standards has found that sodium hydro- 
sulphite is effective and does not corrode 
the glaze. Fluo-silicic acid also cleans 
the material satisfactorily but attacks the 
glaze slightly. Trisodium phosphate is a 
good cleaner on standard finishes but un- 
sati.sfactory for glazed finishes. Soap 
powder cleans slowly and has a tendency 
to scour, thereby roughening the glazed 
surface, and hydrochloric acid, which is 
also a fair cleaner, has a slight corrosive 
effect on the glaze. Hydrofluoric acid 
should never be used on terra cotta. 



Thermometer Read in 
Incubator with This 
Swinging Holder 




Reading the Incubator Thermometer 

Incubators are often located in places 
where darkness makes it almost impossi- 
ble to read the thermometer without open- 
ing the machine and withdrawing the egg 
tray. As this is likely to chill the eggs, 
one poultryman devised a simple fixture 
by which the thermometer is held in place 
over the center of the egg tray, or can be 
swung into plain view against the glass 
at the front of the machine without open- 
ing the door. The holder consists of a 
stout wire, bent at right angles and in- 
serted through- a small hole in the top of 
the incubator. A loop at the end of 
the perpendicular arm rests on the top of 
the machine, and supports the bracket, so 

that the thermom- 
eter, attached at the 
end of the horizontal 
arm, is suspended at 
the proper distance 
above the eggs. 
Turning the loop at 
the top of the ma- 
chine swings the 
thermometer 
against the glass of 
the door and after 
it has been read, it 
is swung back to its 
former position. — 
G. E. Hendrickson, 
Argyle, Wis. 
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Your Boy Will 

By HI 

'T^HE toy-boat builder, having worked 
•■■ out ingenious designs in craft powered 
by clockwork, rubber bands and electric 
motors, will find a real steamer a fasci- 
nating novelty. Only a fraction of the 
countless ships that sail the seven seas are 
powered with anything besides steam, and 
a toy steamer affords a great thrill, for it 
has the action and sound of a full-size 
ship. There are no difficulties in making 
one, but if the young shipbuilder has a 
small upright steam engine among his 
toys, half the job is done. 

Use white pine for the hull, which is 
made up of three pieces — bottom, main- 
hull block and deck. Lay out your out- 
lines on the central block, which is 30 in. 
long, 61/2 in. wide and 3 in. deep. and. 
after boring four holes at the corners of 
the hold, saw out the inside piece with a 



Like This Liner j 
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the boiler. These can be bought at a very 
reasonable price; in fact, the engine used 
in the original of this model cost only 
eiglity-five cents and is an exceptionally 
capable performer. 

Set the engine amidships with quite a 
tilt aft so that the crankshaft will be nearly 
in line with the propeller-shaft position. 
Locate the engine, but do not fasten it. 
Now bore a hole through the stern just 
large enough to receive a brass tube of 
^-in. inside diameter. This should line 
up with the center of the flywheel. 

Cut a length of stiff brass wire for the 
propeller shaft and straighten it. The 
propeller can be cut from a tin-can lid or, 
better, a sheet of brass ; solder it to the 
brass wire. Make two lead bearings, or 
plugs, for the ends of the propeller-shaft 
tube by pouring molten lead or babbitt, 
the latter being prefer- 
able, into a hole bored 
in a block of wood hav- 
ing a nail, of the same 
diameter as the shaft, in 
the center. When cold, 
the nail is easily pulled 
out, leaving a 
^^A^,, hole for the pro- 



1- 




keyhole saw, and then cut away for the 
bow and stern, as indicated by the dotted 
lines in Fig. 1. Nail the 5^-in. botto 
board firmly to the main block, and you 
are ready to install your power plant. 

The ^ am e ngine best adapted to th 
modeL4< a small upright type, in wh 
the crankshaft runs through the center 
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peller shaft. File the plugs to a taper, so 
that they can be driven into the ends of 
the brass tabe. The plus^ at the propeller 
end can be driven in permanently, but 
that at the other end should be loose 
enough to be taken out when assembling 
the various parts. Some sort of thrust 
washer, which may be a battery nut, for 
example, should be used between pro- 
peller and bearing. 

It is almost impossible to line up an en- 
gine with a long propeller shaft accurately 
enough so that it will not bind, without 
using a universal joint. The latter, how- 
ever, is simply made and permits the shaft 
to turn very freely at all times. Two brass 
or tin strips are cut, perforated and bent 
as shown, one for the flywheel and the 
other for the inner end of the propeller 
shaft. They are connected by means of 
a brass-wire "spider," shown in Fig. 2. 

Most cheap steam engines have a lead 




UNIVERSAL 
SPIDER 



flywheel and hub, and the latter can be 
drilled a short depth to receive the small 
brass screw that holds the universal arm. 
A drop of solder will fasten it more se- 
curely. Having assembled your propeller 
shaft, bearings, etc.. in the boat, you can 
solder the universal arm to the inner end 
of the shaft and insert the spider. When 
all turns freely, fasten the engine securely 
to the bottom of the boat with screws. At 
this point, you can test the boat out in 
the water, first having given the hull a 
coat of paint on the outside to prevent 
water soaking in. Also it would be well 
to set a tin shield around the engine, as 
high as the universal and open in front, 
so that the wood will not scorch. 

Tin, lined with asbestos, such as is used 
in pipes for hot-air furnaces, is excellent 
material for this shield. Fasten the up- 
per end of the propeller shaft tube to a 
notched crossbar so that it will not vibrate. 

Assuming that your newly launched 
liner meets the "engineer's" specifications 
and expected performance, finish up with 
the deck and cabins. The main cabin, 
directly over the engine, is made of }i or 
y^-in. stuff, and lined with tin and asbestos. 
The roof is also of tin, asbestos-lined, 
with a large funnel soldered over the operv- 
ing for the top of the engine. This funnel 
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must be of generous proportions, so 
that it can carry off the heat with- 
out danger of setting the boat on 
fire. The entire cabin is hinged at 
the back so that it may be tilted up 
when refueling or filling up the boiler. 
The catch at the front end can be 
made of tin or sheet brass. A sOlid 
block of wood will serve for the 
wheelhouse and also for the after cabin or 
hatch, which has no function except for 
appearance. 

The rudder is of galvanized sheet iron or 
brass, with a large clock gear at the top 
of the rudder post for turning it. Masts, 
capstans, crow's-nest, etc.. are made as in- 
dicated in Fig 3. An important item is 
the lead ballast, two triangular strips of 
lead, on the sides of the keel. 

Paint the hull a bright red below the 
water line, black above, and deckhouses 
cream, with doors, windows and portholes 
outlined in green. Varnish the decks, and 
give the funnel a red band at the top. 




Rubber Gasket for High Pressures 

Even the best grades of sheet-rubber 
packing for use with high-pressure steam 



work will sometimes blow out under pres- 
sures of 150 or 200 lb., while the cheaper 
grades are seldom satisfactory for pres- 
sures over 100 lb. But the latter can be 
used for high-pressure work if it is pre- 
pared in the following way': Cut out the 
gasket or washer in the usual way and give 
one side an application of fairly thick liquid 
shellac. Have ready some cuttings made 
by using a coarse rasp on a piece of bab- 
bitt. Lead raspings will do in most cases, 
but the babbitt is better. Sprinkle the 
raspings freely over the sticky surface. 
Install the gasket in the usual way and 
tighten well after the joint is heated up 
with steam. So prepared, a gasket will 
seldom leak, nor will it blow out any 
quicker than those made of the more ex- 
pensive material. — James E. Noble, To- 
ronto, Can. 
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Device Helps to Reline Brake Bands 

When reliniiij? auto brake bands, the jig 
shown in the drawing will be found of 

great assist- 
ance. It is made 
of 14 by 2-in. 
flat-iron stock, 
bent double as 
shown. A small 
pin to fit the 
rivet holes in 
the bands is 
welded on as 
indicated, and a 
hole the size of 
the diameter of 
the pin. and ex- 
actly in line 
with it, is drilled 
in the opposite 
side of the jig. 
In use, the brake 
band and lining 
are held in the 
jig, which is clamped in the vise. The 
hole in the jig guides the worker in drill- 
ing holes through the lining, the pin fit- 
ting in the hole of the band directly un- 
derneath. — A. C. Cole, Chicago, 111. 




Laying Out Angles Accurately 

Dividing a circle into equal parts repre- 
sented by degrees, and the further subdi- 
vision of these degrees into minutes, is a 
task that few mechanics accomplish ac- 
curately. However, here is a simple 
method of laying out angles by making 
use of the 18-hole and 27-hole index plates 
that are provided with a universal milling- 
machine dividing head. This method is 
based on the fact that 40 turns of the 
index crank are necessary to cause the 
work to make a complete revolution. 
Hence it is obvious that each turn ad- 
vances the work an angle of 360 divided 
by 40, or 9°. To subdivide this angle, use 
an index plate having a number of holes 
being an even multiple of nine. With an 
18-hole plate a turn from one hole to the 
next represents 3^°, or 30 min.. and to the 
second 1°. By using the 27-hole plate, 
the movement from one hole to the next 
equals or 20 min. As an example, 
suppose you want to scratch two lines that 



make an angle with each other of 20° 20 
min. Proceed as follows : Set the work 
up in the dividing head and, with the 27- 
hole plate set on the index crankshaft, 
scribe a center line with the surface gauge. 
Two complete turns of the crank give 18'^, 
and a turn equal to 7 times the distance 
from hole to hole (or 7 holes) is %°, or 
2° 20 min. By following this method, any 
angle can be laid out quickly and accu- 
rately. If you have to lay out an odd num- 
ber of minutes, the following will be of 
help. It gives the number of minutes 
that a one-hole movement in the different 
standard index plates makes: 15-hole 
plate. 36 min.; 16-hole plate, 33.75 min.; 
17-hole plate, 31.76 min.; 19-hole plate, 
28.42 min.: 20-hole plate. 27.00 min.; 21- 
hole plate. 25.71 min. ; 23-hole plate. 23.47 
min.; 29-hole plate, 18.62 min.; 31-hole 
plate, 17.41 min.; 33-hole plate, 16.36 min.; 
37-hole plate, 14.59 min.; 39-hole plate, 
13.84 min.; 41-hole plate. 13.17 min.; 47- 
hole plate. 11.48 min., and 49-hole plate, 
1 1.02 minutes. 



Holder Prevents Soiling of Blueprints 

A Wisconsin builder, noticing that his 
workmen soiled and eventually ruined 
many valuable blueprints, devised a sim- 
ple holder to 
protect them. 
It consists of 
two wood 
frames, hinged 
together and 
covered with 
celluloid 
sheets, ob- 
tained at a 
near-by auto- 
accessory 
store. The 
blueprints 
were inserted 
in the frame 
so that two 
floor plans or two elevations were exposed 
to view at either side. A latch was pro- 
vided to hold the frames together and fa- 
cilitate the removal or replacement of the 
prints. — G. E. Hendrickson. Argyle, Wis. 




'\ CELLULOID SHEET 
TACKED ON EACH 
SIDE OF FRAME. 



CStain putty to match the finish before 
applying it on high-grade work. 
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Prevention of Scale When 
Hardening Steel 

One of the things to watch out for when 

hardening steel is the scale or oxide that 
forms on it. This is a matter for consid- 
eration when the piece must be true to 
size after hardening, because scraping off 
the scale usually makes it undersize. 
To avoid this, proceed as follows : Instead 
of placing the piece to be hardened in an 
open fire, as is usually done, put it in a 
container made from a length of pipe, 
threaded at each end for a cap or plug 
to shut out the air, and place the con- 
tainer in the fire. No scale can form be- 
cause no air reaches the piece to be hard- 
ened. As a matter of fact, any sealed 
metal container can be used, depending 
on what is at hand. It is brought to the 
required heat in the usual way and 
quenched in water or brine. — James Mc- 
Intyre, Hartford, Conn. 



PILOT 



Counterboring Washers 

Some washers, about yi in. thick, had 
to l)e thinned down to %2 in. The only 
way to do this was by counterboring, 

t ^ ^ which involved 

* illlllfllt the problem of 

lilK "/^''^°''^ holding the 
\v a s h e r s s e - 
curely. I ob- 
tained duplicate 
counterbores 
and removed 
the pilot from 
one. This I held 
in a chuck 
bolted to the 
machine table. 
The one with 
the pilot still in place was held in the 
crill-press spindle. With this set-up I laid 
a waslier on top of the pilotless counter- 
bore, and brought the other one down un- 
til the pilot passed through the washer 
and into the pilot hole of the stationary 
ccunterbore. A glance at the set-up will 
show that one of the counterbores will 
cut. If the washer turns around with the 
moving counterbore, the stationary one 
will cut, and if the washer bites into the 
stationary counterbore, the moving one 
will cut. — Harry Moore, Hamilton, Can. 




WASHER 



COUNTERBORE 




'bolts 



AUTO-SPRING LEAF 
----DOUBLE HOOK 



A Strong and Convenient Strap Holder Is a Timesaver 
for the Harness Repair Man 

Clamp for the Harness Repair Man 

Belt makers, harness repair men and 
other tradesmen who have to work with 
leather, rubber or fabric strips on a bench, 
will find the illustrated spring clamp very 
useful. The leaf of a discarded auto 
spring is bolted to the underside of the 
workbench at the end most convenient, 
and, through the eye of the spring, is fas- 
tened a double hook made from a length 
of fs-in. round steel with the ends sharp- 
ened. When splitting or trimming a belt 
or strap, it is placed flush with the end of 
the bench, as shown, the hooks being 
raised and then released to hold the strip 
securely at»the far end, while the other is 
kept immovable by the left hand. 



Handy Pocket Saw 

Nearly every mechanical device used 
around the home seems to be assembled 
with screws. 
When tight- 
ening or loos- 
en i n g the m 
one is apt to 
spoil the slot 
in the head, 
but the slot 
can readily be 
deepened by 
means of a 
short piece of 
hacksaw blade. It will be found handy 
to keep such a piece on one's keyring. 
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Wire Mesh, Replacing One Wall of Storage Shed for 
Seed Corn, Permits Proper Ventilation 

Storage Shed for Seed Corn 

Seed corn should have plenty of ventila- 
tion and also be adequately protected from 
chickens, mice and rats. A good storage 
shed which meets these requirements has 
been constructed by an Indiana farmer, 
and is shown in the accompanying photo- 
graph. The corn is held on a number of 
wooden racks near one end. the wall at 
this end of the shed being replaced with 
wire mesh. This permits plenty of air and 
sunlight. The foundation and floor are 
well fitted to prevent the entrance of ro- 
dents. — J. C. Allen. Lafayette, Ind. 



Stop for Reaming with Drill Press 

In the manufacture of certain inter- 
changeable machine parts using a taper 
pin, difficulty was experienced in getting 
all the machine-reamed holes exactly the 
same depth. Various stops were tried on 
the drill-press spindle, but they always 
slipped and it took too long to set them 
up. Finally the operator hit upon the 
idea of drilling a hole of the correct depth 
in a parallel on which the piece was taper- 
reamed. The reamer cuts through the 
piece and the end comes against the bot- 
tom of the drilled hole in the parallel, 
which gives a positive stop. This method 
eliminates all worry about the reamer slid- 



ing up into the chuck or the collar on the 
spindle slipping, and, of course, the time 
required for setting up is reduced to a 
minimum. — Arthur F. Parker, Philipsburg, 
Pennsylvania. 



Tinning Cast Iron 

To solder cast iron or fill a hole or crack 
in it is difficult, because the surface can- 
not be tinned readily. Grinding, filing or 
polishing does very little good, and a really 
satisfactory job of soldering is seldom 
obtained. However, a railroad shopman 
accidentally discovered that the surface 
could be effectively prepared for tinning 
by sandblasting. This method is especially 
adapted to the tinning of bearings that 
are to be babbitted. The sandblasting 
cuts away the carbon in the cast iron, but 
has little effect on the metal itself, except 
that it leaves it bright and clean. The 
solder clings to this clean surface almost 
as readily at is does to steel or tin plate. 
Sandblasting greatly assists in obtaining 
a good welding job with a gas torch. 
When tinning the sandblasted surface, 
regular soldering flux is used. — Avery E. 
Granville, LaGrange, 111. 



Milk-Can Rack for Auto Truck 

One farmer who delivered milk to a 
neighboring town with a truck, was unable 
to load it with feed and other products on 
his return trip, because the empty cans, 
although light in weight, required all the 
space. To overcome this difficulty, the 
farmer built special racks on the sides of 
the truck to hold the empty cans, as shown 
in the photo. This left plenty of space 
for whatever extra load he wished to carry 
back home. 




Racks Built on Sides of Auto Truck Hold Empty 
Milk Cans 



Designing Radiator Furniture 



By THOS. 

T^HE USUAL steam or hot-water radi- 
ators are seldom things of beauty and 
when making furniture to improve their 
appearance, it is well to remember that 
the inclosure will influence the effective- 
ness of the heating system. Practically 
all the heat from the radiator is dissipated 
by convection, that is, by having the heat 
carried off by the air flowing over and 
through the radiator. Radiator inclosures 
sometimes increase, but too often decrease, 
the flow of air and thus lower the heating 
effect of the radiator. 

In the accompanying illustration six 
general types of inclosures are shown dia- 
grammatically. The following paragraphs 



W. BENSON 

rate of flow and improves the heating. A 
change in proportions will usually result 
in reduced efficiency and the arrangement 
shown is possibly the best from the heat- 
ing standpoint. Such an inclosure, on the 
other hand, does not prevent smudging of 
the wall and is not very decorative. 

If screens are added, as in Fig. 2, with 
the opening B as in the previous case and 
A equal to R, the screens reduce the air 
flow and the arrangement is but 5 per 
cent better than the plain radiator. 

In order to prevent smudging of the 
wall by dust carried up by the rising 
stream of warm air, it is necessary to use 
a solid top and discharge the warm air 




will enable one to select fur- 
niture that is in keeping with 
conditions met with in his 
particular heating plant. 

In Fig. 1, when dimension B is equal to 
R, the radiator will be 10 per cent more 
effective than before. This is due to the 
solid screen forming a well-defined path for 
the air circulation, which increases the 



from the front of the radiator. 
To retain full effectiveness, 
the inclosure must liave open- 
ings proportioned as shown 
in Fig. 3, where D is equal to R and C is 
twice B. The structure is rather high but 
any lessening of the discharge opening 
will reduce the flow of warm air and the 
radiator becomes that much less effective. 
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The practice of mounting a shelf over a 
radiator for flowers or books, as in Fig. 4, 
is a very poor one, and affects heat radia- 
tion to a greater extent than would seem 
possible. When the width of the shelf 
E is but half of dimension A in Fig. 1, 
there is a drop of 10 per cent in heat radia- 
tion. When E equals A, the reduction is 
20 per cent and, in extreme cases, where E 
is one and a half tim^s A, the loss is 35 
per cent. Putting a screen in front, as in 
Fig. 5, with the solid top E equal to A, 
results in a 30-per-cent loss, but an all- 
screen inclosure, as in Fig. 6, reduces the 
effectiveness only 5 per cent. 

Summing up, it is apparent that any at- 
tempt to use a solid-top radiator inclosure. 



Fitting Linoleum Snugly against Raised 
Concrete Border 



Cutting linoleum to fit snugly against 
a raised concrete border is a task that re- 




CONCRETE * RAISED BORDER 



Device for Marking the Edges of Linoleum So That 
It Will Fit Snugly 

quires considerable care, and the usual 
method of scribing is impractical in this 
particular case. The work is facilitated 
by the use of the simple tool shown in 
the illustration. It consists of a 4-in. strap 
hinge, screwed to a 12-ft. length of 1 by 
2-in. board. The free portion of the hinge 
is bent over as indicated, and a sharpened 
nail or screw is driven into one of the 
holes in the other part, the point of the 
nail being directly over the bent edge and 
consequently directly in line with the edge 
of the raised border. In use, the loose 
leaf is fitted over the edge of the linoleum 
as shown, and the handle is depressed to 
make a punch mark, which indicates the 
exact point where the linoleum is to be 
cut to make a snug fit against the con- 
crete border. The hinge is then slid along 



except when it is arranged as in Fig. 3, will 
reduce the heat thrown off by the radiator. 
It is possible to disguise the radiator with 
open or screen-top inclosures, while still 
retaining heating efficiency, but the dis- 
advantage of smudging the walls is still 
present. Loss of effectiveness of the ra- 
diators can be offset by carrying higher 
temperatures in hot-water systems and 
higher pressures in steam-heating systems, 
but the forcing of the heater leads to coal 
losses. Other alternatives are the use 
of larger radiators, or fans to circulate the 
air faster. It is for the individual to de- 
cide whether his heating plant will permit 
the use of radiator furniture, and these 
facts will aid in an intelligent decision. 



the edge and the operation repeated at 1- 
ft. intervals, leaving a row of punch marks 
that serve as a guide in scribing the cut- 
ting line. This device eliminates the fre- 
quent shifting of the linoleum necessary 
when scribing in the usual way. — Mary 
Gleeson, San Francisco, Calif. 



Turning a Large Pulley in a Small Lathe 

We had a number of 16-in. pulleys to 
turn down on a l4-in. lathe, a job which 
seemed impossible at first thought. How- 
ever, the illustrated set-up shows how the 
work was done. A mandrel, on which 
the pulley made a running fit so that it 
could be rotated, was mounted \% in. off 
center, as indicated. A lathe dog was at- 
tached to the mandrel near the tailstock, 
the dog being large enough to project be- 
yond the ways of the lathe bed in order 
to prevent the mandrel from turning. A 
bolt was fastened to the faceplate to serve 
as a dog for driving the pulley. — C. Kug- 
ler, Philadelphia, Pa. 




Set-Up Showing How a 16-In. PuUey Was Turned 
in a 14- In. Lathe 
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Sawdust Cakes for 
Kindling 

Where a great deal of 
sawdust accumulates, as 
on the farm, good kin- 
dling cakes for the kitchen 
stove can be made as fol- 
lows : Get a length of 3- 
in. tile and stand it on the 
fluted end on a smootli 
board. Make a plunger 
from a section of a small 
log and fit a handle to it 
on one end. Mix up saw- 
dust with enough flour 
paste to make a crumbly 
but not too sticky mass. 
Throw some of this into 
the tile and tamp it down 
with the plunger. Then lift the tile off 
the cake and proceed to make another. 
When dry and hard, the cakes should be 
piled carefully in a dry place. One or two 
cakes will suffice to start the fire either by 
sprinkling with kerosene or placing them 
over lighted newspapers. — L. B. Robbins, 
Harwich, Mass. 




How to Cut Duplicate Pieces 
on a Bandsaw 

It is often necessary to cut out a num- 
ber of duplicate pieces on a bandsaw. Saw- 
ing three or four at once means, of course, 
quite a tiniesaving, but the pieces must be 

securely held 
together dur- 
ing the opera- 
tion. An easy 
means to this 
end is to cut 
two or more 
tapered slots, 
about 1 in. 
deep, in two 
adjacent edges of the material as indicated 
and then drive a small wedge into each 
slot. The wedges will hold the pieces to- 
gether firmly and prevent their slipping 
apart while the sawing is done. — Neil Nel- 
son, Kansas City, Mo. 




Rack Constructed from Lengths of Pipe Facilitates the Draining and Airing 

of Milk Cans 



Rack for Draining Milk Cans 

An Alabama farmer has constructed a 
simple rack for draining and airing milk 
cans. It consists of two lengths of iron 
pipe, arranged along a fence as shown. 
One of them is held securely in place by 
crosspieces, which are nailed to the posts 
and have holes drilled through them for 
the pipe. The other length of pipe is held 
in a similar way in holes drilled through 
the posts. The milk cans are set on the 
lower pipe, upside down, and lean against 
the upper pipe. To remove them the han- 
dle is grasped and the cans are dislodged 
from the lower pipe. — J. C. Allen, Lafay- 
ette, Ind. 



WEDCE' -^S 
SAW SLOT 



^Aluminum castings may be ground on a 
disk grinder without filling the abrasive 
material, if a coat of paraffin is applied to 
the wheel. 



Accurate Measuring of Ke5rways 
and Grooves 

When cutting keyways and grooves in 
machine parts, a very simple method of 

measuring them 

accurately is to 
use a pair of steel 
wedges, or an ad- 
jus table parallel 
with which every 
shop man is fa- 
miliar. Place the 
wedges in the 
groove and slide 
them together until they are tight in the 
groove, letting the ends project. Then, by 
using the micrometer on the outside of the 
wedges, a true size can be obtained. 
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How to Handle Brass Pipe ^^^^ 

WOODWARD^ rk , . 

threads on the pipe ; six or seven perfect 
threads are sufficient, and more will sim- 
ply weaken the pipe beyond the joint. Fit- 
tings should have a 




I AM "right handy with tools" and do 

great deal of repair work about our 
place. When preparing to make a new 
service connection 
with the city water 
main, I decided to 
have all pipes carry- 
ing water for the 
house of brass. Be- 
fore starting the 
job, however, I 
made some inquiries 
about brass pipe 
and to get "kinks" 
of knowledge about 
such jobs. I am 
passing on some of 
the main points 
which may be use- 
ful to others doing 
similar jobs. 

It is necessary to 
remember that 
brass, being an 
easier metal to 
work, does not re- 
quire the force that 
would be applied to 
iron pipe, either in the vise or the wrench, 
or the stock and dies. Working in stand- 
ard iron-pipe-size brass pipe, it is desirable, 
for the vise, to split an iron-pipe coupling 
for such-size pipe with a hacksaw, lay a 
sheet of lead over each half and insert 
these on opposite sides of the brass pipe 
in the vise. 

I was surprised to learn that threading 
may be done without any lubricant at all, 
but a characteristic squeak is then pro- 
duced, which may be avoided by using 
soapy water or oil. The dies are the same 
as for iron pipe, but should have perfect 
teeth, and these in the best dies are shaped 
to advance in the work like a cultivator 
plow, lifting out the shaving. Experts say 
that the stock should not be jerked when 
cutting threads on brass pipe, but pulled 
with a steady movement in order to insure 
perfect threads, and I find this method 
gives fine reswlts. 

Another important thing in either brass 
or iron pipe is not to put too many deep 
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good reinforcing 
bead, and there is 
a fitting available 
that will extend 
upon the pipe be- 
yond the perfect 
threads, giving 
great strength to 
the joint. The fit- 
tings should be of 
good quality brass, 
not iron. 

Friction wrenches 
should be used on 
the pipe, and to 
turn elbows or tees, 
I use a monkey 
wrench, the jaws 
extending beside 
the part that pro- 
jects sideways. A 
pipe wrench may be 
used on brass pipe, 
but has the same 
objection as on galvanized-iron pipe, cut- 
ting the pipe excessivel}' if not carefully 
handled. Pipe wrenches should not be 
used at all on fittings. Powdered rosin, 
applied to the faces of the vise clamps or 
the friction faces of the wrench, will over- 
come the tendency to slip on the pipe. 

The amateur worker, and many plumb- 
ers, may not realize the importance of 
reaming both iron and brass pipe to re- 
move the burr at the ends. I have used a 
round file for this purpose with satisfac- 
tory results. I have observed in Yz-in. 
pipe a burr formed by a wheel cutter 
which reduced the capacity of the line 
fully one quarter. When pipe and fit- 
tings are accurately threaded no filling or 
dope is needed in the joints, but a paste of 
linseed oil and red lead is used by many 
plumbers to insure tight joints. 

Brass pipe for laying in the ground 
should not be ordinary "yellow" brass, but 
annealed or otherwise suited to sustain 
settling strains. 
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Cementing Tool Tangs in Handles 

A quick-setting cement for anchoring 
tlie tangs of small tools in wood or fiber 
handles can be made from pure shellac. 
Buy the dry shellac and dissolve it in just 
enough alcohol to make a paste, which 
is then put in a tin dish or can and ignited. 
Immediately after the flame has died 
down, and before the shellac has a chance 
to cool and harden, fill the handles with 
the cement thus made, and drive in the 
tangs, which should be heated. When 
cool, the cement will be found to be very 
strong and practically waterproof. 



Holding Small Steel Articles 
for Photographing 

When small steel or iron articles are to 
be photographed without showing any 
support, a magnet can be used to hold them 
as shown in the drawings. Fig. 1 shows 
the general arrangement. The back- 
ground is a sheet of cardboard which is 
held to the base by triangular pieces of 
wood at each side. Behind the back- 
ground and close to it, a strong permanent 
magnet is supported by a wooden rod, to 
which it is fastened with a few turns of 
copper wire. If the object is set against 
the cardboard, the magnet will hold it 
securely. When one item has been photo- 
graphed it is simply lifted off and the next 
one placed in position. In this manner a 
great deal of time can be saved and re- 
touching is reduced to a minimum be- 
cause no support shows on the photo. A 
discarded magneto magnet is suitable for 




Permanent Magnet, Securely Supported on Rod, Holds 
Small Iron and Steel Objects for Photographing 



this purpose and, for very heavy objects, 
several magnets may be placed side by 
side, or a small electromagnet may be 
used instead. The current is taken from 




Spherical and Other Irregularly Shaped Pieces Can Be 
Held Securely on Flat Surfaces 



a few dry cells, and as the current is only 
used for short periods of time, the bat- 
teries will last very long. Even with a 
vertical camera, a magnet support is some- 
times valuable, especially if the object is 
irregular in shape or spherical, so that it 
may roll about or tip over during the 
process of photographing, particularly if 
some machinery is working close by, as in 
factories. The arrangement in this case 
is shown in Fig. 2. The magnet can be 
held by a block of wood, a strip of brass 
and a wood screw being used to fasten 
it to the block. Do not use a steel strip 
for this purpose as it will short-circuit 
the magnet. 

This method is not confined to steel or 
iron objects. Many other articles can be 
held as suggested if a short iron pin can 
be inserted in them. For instance, if a 
smoker's pipe is to be photographed, an 
iron pin may be placed in the bore. The 
magnet will attract this and the object 
will cling to the background exactly like 
a solid steel body. — C. A. Oldroyd, Bar- 
row-in-Furness, Lanes., England. 



CWhen the drawers in a chest, cabinet, 
or other storage place for tools, stick or 
are hard to pull, apply a little grease along 
the sides and other bearing surfaces. 
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Kinks on Accurate Drilling 

I have been using a few kinks in laying 
out jig work for the drill press with great 




^llllllll SURFACE PLATE. 
^^^m- Fig. 2 



Fig. 3 



^^^^^ 

Sharp Tools and the Application of a Few Handy 
Kinks Will Help in Drilling Accurate Holes 

success. A large magnifying glass, held 
by a clamp so that the worker's hands are 
free, is better than a small one. One 
method of holding the glass is shown in 
Fig. 1. It can be set to any angle. If no 
precision center punch is available, the 
surface gauge or a V-block can be used 
as in Fig. 2. This keeps the punch at right 
angles to the work. A flat scriber of the 
kind shown in Fig. 4 should be used, as a 
round one sometimes causes inaccurate 
work. The punch should be accurately 
ground to a sharp point, which will facili- 
tate marking the work at the intersection 
of two lines. Use a center combination 
drill of a diameter smaller than that of the 
center-punch mark, and make the angle 
sharper. For instance, if the center punch 
has an angle of 60°, that of the drill should 
be about 70°. Then follow this up with 
a drill like the one shown in Fig. 3. This 
has a tendency to make the drill follow 
the hole. If dividers are used, keep them 
sharp at all times. Whenever possible, 
use a scale graduated in fiftieths or hun- 
dredths of an inch, because the lines on 
these scales are finer than those on more 
coarsely graduated rules. Such fine grad- 
uations enable you to set your dividers 
more accurately. If vou are not sure of 



the accuracy of a layout, drill small holes, 
that is, smaller than the finished size, in- 
sert the drill rod of the correct size and 
measure over all with a micrometer. If 
there is any error, use a round file to en- 
large the holes so that the next-size drill 
corrects the error. I have found that it 
pays to blue the work, even though it costs 
more than rubbing bluestone on it, as this 
enables you to see the lines more clearly. 
If the above rules are strictly followed, 
and the tools are kept in good condition, 
no trouble will be experienced in drilling 
holes within limits from .003 to .005-in. 
center-to-center distance. — Charles Kug- 
ler, Philadelphia, Pa. 



Spotting Wall Studs 

The drawing shows how a carpenters' 
hammer may be used to space off for lo- 
cating points in baseboards, hook strips, 
chair rails, etc., at which to nail them to 
the wall studs through the plaster. After 
finding one stud, by sounding or other 
methods, place the driving face of the 
hammer at this point and roll it forward 
over the claws, until the end of the handle 
strikes the surface of the board. The end 
has previously been scored, as shown, so 
that the mark comes exactly in line with 
the next stud, 16 in. from the first. This 




Marked Hammer Handle Enables Quick Measurement 
for Stud Nails in Baseboards and the Like 

is an accurate and quicker method than 
sounding for each nail or using a rule. 



CCrude petroleum oil, diluted with gaso- 
line, makes a good brown wood stain, re- 
sembling dark-oak finish. 
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Plan 61-l.f. 



{}7 C^/ot^s^ (3omp(efQfor$2500^ 



"VTOW you can build that home and 
^ ^ buy that car. If you are undecided 
which to spend your savings on. the fol- 
lowing idea may suggest how to have both 
and without pinching your pocketbook 
for years to come. 

Why not build a little house? Yes, a 
very little house. Equip it as efficiently as 
a modern city flat. Build only enougii 
house to give you comfortable shelter, 
style and convenience. But don't doll it 
up to look like a miniature mansion. Doll- 
ing up costs money. Keep it simple. Re- 
member that above everything else it must 
be a timesaver. You will need that time 
to drive your new car. 

You would be willing to build such a 
house if it did not place a yoke of indebt- 
edness around your 
neck for years to 
come. All right. 
Then study this 
plan and read the 
story of how the 
owner built this 
house complete for 
$2,500. 

It started out as 
a lake cottage on 
the outskirts of a 



A NEW SERVICE 

To help our readers get started on one of life's 
most glorious experiences — building and owning 
a home — Popular Mechanics Magazine will sup- 
ply readers a one-sheet blueprint of the house 
here illustrated for $2. This blueprint does away 
with the necessity of first purchasing a com- 
plete set of plans to find out whether you can 
afford to build. It contains floor plans, eleva- 
tions, a section, detail, size of joists, studs, etc.. 
and also a brief specification. Submit it to 
tradesmen and dealers for building estimates. 



big city. The owner liked it so well, he 
decided to live in the house all year round. 
And in a climate where the winters are 
cold. Motoring to and from the city was 
a matter of only ten miles. What is ten 
miles when you can save on taxes, build- 
ing costs, upkeep and at the same time en- 
joy the health, happiness and blessings of 
the countryside ? 

Here is how he did it : Partially exca- 
vated the cellar. Used a small hot-air 
furnace which keeps the house comfy in 
all kinds of weather. Fully insulated the 
floors, sidewalls and ceiling to make the 
house warmer in winter and cooler in 
summer. Used wallboard as an interior 
finish. 

In every other respect the house is of 

standard construc- 
tion : Frame with 
shingle roof, either 
wood or composi- 
tion ; siding exte- 
rior. The house 
would look well 
with shingled side- 
walls. Or it might 
be stuccoed. 

Now study the 
plan and see how 
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efficiently it works out to 
save time, space, labor and 
money. There's a large, in- 
viting living room with 
stone or brick fireplace. A 
dining porch opens off the 
kitchen and living room. 
This, too, can be used for 
living purposes or even 
sleeping quarters in an 
emergency. A compact 
kitchen, fully 
equipped with cup- 
board space, a rear 
porch, a well-fitted 
bathroom and one 
bedroom complete 
the equipment. 

While there is 
only one main bed- 
room, a closet or 
concealed bed opens 
into the living room 
from the closet be- 
side the fireplace. 
This adds extra 
sleeping accommo- 
dations and saves 
the cost of another 
bedroom — a saving, 
according to build- 
ers, of between $500 
and $1,000. A broad 
screened porch 
stretches across the 
entire front of the 
house. You may 
want to glaze this 
in for permanent 
living quarters. 
Further savings were made by making 
space and materials do double duty. Wall- 




EDITOR'S NOTE: Popular Mechanics Maga- 
zine has prepared a new plan book, "Twenty 
Popular Low Cost Homes and Ten Command- 
ments for Home Builders." These are selected 
homes and show labor, space and time-saving 
ideas. They are $5,000 homes and less. Send 
10 cents in stamps to cover postage. Address 
Building Editor. 



board replaced lath and 
plaster, A closet bed did 
away with a second bed- 
room. Partial cellar exca- 
vation saved a tidy sum. 

This house may have 
started out as a summer 
cottage. It finished, how- 
ever, as a mighty comfort- 
able all-year dwelling. Sav- 
ings were made without 
sacrificing any of 
the comforts of the 
family, and there 
was enough cash 
left for the pur- 
chase of a more up- 
to-date automobile. 

The cost of build- 
ing this house ob- 
viously will depend 
upon how thor- 
oughly you equip it, 
where you build, 
and what materials 
you select for it. If 
you are trying to 
make your dollars 
do double duty — 
provide a home and 
a better car at the 
same time — it's 
worth while to in- 
vestigate this idea 
of making space 
also do double duty. 
It is one of the 
easiest and surest 
ways of accom- 



plishing that desirable purpose by keep- 
ing down costs. 
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Handle goes back 

— but drill advances 



For accuracy and speed, 
use "Yankee" Ratchet 
Breast Drill No. 1555. 

This tool lets you "feel" 
your work, control it, know 
what you are doing all the 
time. 

In tight places, VYankee" 
DOUBLE Ratchet drives 
the drill continuously ^ on any 
forward - and - back move- 
ment of crank. No need to 
take down construction. No 
loss of time. 

Five "Yankee" Ratchet adjust- 
ments and two speeds, make this 
the handiest and fastest breast 
drill ever designed. Speed changes 
made at finger touch, without ■ - 
movingdrill from work. 



No. 1555(illtistratedi — 3- jaw; 
Double speccf. Length 



"YANKEE** No. 1555 



17 in. No. 555 — 2-jaw; 
Price, $11.00. 



No. 1545 Hand Drill— 3-jaw; 

J^-in. Double speed. Length 
16 in. No. 545— 2-jaw; ?^in. 
Price, $10.00. 

No. 1530 Hand Drill— 3-jaw; 
K-in- Single speed. Length 
only lOJ^ inches, but has 
«anie five ratchet adjustments 
as large drills. Price $5.25. 





" Yankee''^ 
Tool Book 
FREE 



Broken stud in valve cover, in close quarters, 
is drilled out with "Yankee" No. 1555 by a 
slight forward-and-back movement of crank. 

"Yankee" Breast and Hand Drills are made 
in eighteen styles, ranging from ^3.00 up. All 
are shown, along with many other ingenious 
tools, in the "Yankee" Tool Book, sent free. 

North Bros..Mfg. Co., Philadelphia, U. S. A. 



Tap the hole with the 
"Yankee" Tap Wrench, 
No. 250. Ratchet adjust- 
ments and sliding cross- 
bar make awkward jobs 
easy. Price, $1.85. 



"YANKEE" on the tool you buy 

means the utmost in quality, efficiency and durability 



Copyrighted material 
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Why envy men who ^^make things^^? 

Stanley Plans make woodworking easy—10^ each 



WHY not enjoy the best 
hobby of them all-the 
hobby of "making things?" 
The cost is little. The reward 
in pleasure and pride in your 
work is beyond reckoning. 
Now the simple Stanley Plans 
make good woodworking easy 
for anyone. 

There are 25 different Stan- 
ley Plans. The list is shown 
in the centei of this page. 
Each plan, covering every 
step, tells you just how to 
make the object — how to 
select and cut the wood, how 
to assemble the job. how to 



The best cools are 
the cheapest to use 




No. 

Id— Book Rack 

2d— Candle Stick 

3d— Pipe Rack 

4d— Flower Box 

5d — Table Lamp 

6d — Toy Automobile 

7d — Sconce 

8d — Dinner Gong 

9d — Bird Houses 
lOd — Dog House 
lid— Book Stand 
12d — Smoking Cabinet 
13d— Kitchen Cabinet 
I4d — Sewing Cabinet 
15d— Cedar Chest 
16d— End Table 
17d — Tea Wagon 
18d— Model Sailboat 
19d — Combination Sail- 

and Row-boat 
20d — C ombination 
Kitchen Seat and 
Step Ladder 
2 Id — Garden Seat 
22d— Garden Trellises 
70d— Small Tool Chest 
71d — Large Tool Chest 
72d— Work Bench 

This book, "How to work 
with tools and wood," 
takes all the mys- 
tery out of wood- 
working. 
185 pages 
150 illustrations 
cloth binding 
At your dealer's or 
direct, $1.00. 



sandpaper, paint and finish it. 

To do your best work you 
need good tools — of course! 
Practically every carpenter 
uses Stanley Tools. Manual 
training classes, too. Stanley 
makes the most complete line. 

Buy your Stanley Plans 
from your hardware dealer. 
If he cannot supply you, write 
to us. Send 10c for each plan 
and ask for a free catalog of 
Stanley Tools. Address Ad- 
vertising Department, The 
Stanley Works, New Britain, 
Conn. 



Ask your 
hardware dealer 



STANLEY TOOLS 

The choice of most carpenters 
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TAKE IT PROM TH£ JUDGE 



I WANT TO GET 
A GOOD CAl^ AT 
A LOW T?RlC»= 



COMIZ 
WITH 
M e 




— ^ QAVQ DI^IVING- 
Tf^?IAl-,30 OAY eUAl?- 



PLAINL-V 




You can see many unusual used 
car values today — at the nearest 
Studebaker showroom. You will be 
fully protected in buying from the 
Studebaker dealer who sells used cars 
under the famous Studebaker Pledge 
— (1) the lowest price is marked on 
the car in plain figures, (2) Certified 
Studebakers are guaranteed for thirty 
days, and (3) you get 5 days driving 
trial with any car you select. 




A book of expert advice — FREE! 

Send the coupon below for a valuable 
free book, "How to Judge a Used 
Car." Thirty-two interesting pages of 
money-saving facts and pictures help 
you select any make of used car from 
any dealer — tell you what to look for 
and what to avoid. Get the advice of 
experts — for the price of a 2c stamp. 
You may save $200 by mailing this 
coupon NOW. 



Send for this FREE Book! 



THE STUDEBAKER CORPORATION OF AMERICA 
Dept. J- 72, South Bend, Indiana 

Please send me my copy of your valuable free booklet, "How to Ju'lgc a 

Used Car'" 



Name 

Street 

City State.. 



SrUDEB/lKER 



The Great Independent 
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Brown & Sharpe Surface Gauge No. 62 1 , illustrated 
above, permits a wide range of adjustments. A fine 
tool that any mechanic will be proud to own. 

Fine Tools Increase A 
Man*s Mechanical Ability 

Because their unfailing accuracy increases 
the certainty of measurements, Brown &. 
Sharpe Tools lower the percentage of loss and 
waste in mechanical work. The mechanic 
who makes use of these finely designed tools 
finds them an aid in bringing out his skill 
to best advantage and in increasing hi^ value 
as a producer. 

There are over 5,000 items listed in Catalog " 
No. 30. Get a free copy from your dealer 
or from us direct. Dept. P. M., Brown &. 
Sharpe Mfg. Co., Providence, R. L, U. S. A. 





* PLANER AND SHAPER 
GAUGE No. 625 




* STAINLESS 
STEEL RULE 
No. 350 



* THICKNESS 
GAUGE 
No. 648 




* DIE MAKERS' 
SQUARE 
No. 552 




* COMBINATION SET 
No. 438 




* OUTSIDE 
SPRING 
CALIPERS 
No. 811 




* SCREW PITCH GAUGE 
No. 630 




* ADJUSTABLE SQUARE 

No. 554 

* A Jeserlpllon of this tool 
appears in Catalog No. 30 



"WORLD'S STANDARD OF ACCURACY" 
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For that balky engine 



Put in Eveready Columbia 
Dry Batteries — their fat, hot 
sparks are great for starting 
engines of all kinds — sta- 
tionary, tractor and automo- 
bile, two cycle or four cycle. 
They make a big difference in 
cold weather especially. Off 
the engine goes with a bang, 
to run steadily for hours on 
end with never a skip or miss. 

EVEREADY 

COLUMBIA 

Diy Batteries 

-^hey last longer 



For exposed engines, use the 
Eveready Columbia Hot Shot, 
for its water-proof steel case 
sheds rain, sleet, snow and 
fresh or salt water; besides 
standing abuse. 

NATIONAL CARBON CO., Inc. 
New York San Francisco 



Unit of Union Carbide 
and Carbon Corporation 



FOR RADIO: Just as the Ever- 
eady Columbia is the greatest gen' 
eral purpose cell, the Eveready Dry 
Cell Radio "A." No. 7111, is tb» 
superior cell for this one special 
use — on radio sets using dry cell 
tubes. It lasts longer. 
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• aterial 



118 



POPULAR MECHANICS ADVERTISING SECTION 



This is the Clayton & Lambert No. 70 fire-pot with tin- 
ner's hood. Produces a working flame in ninety seconds. 
Flame controlled as easily as a lamp. The burner orifice 
cannot be enlarged by tightening the needle valve. No 
chance of ruining the fire-pot that way — that's an exclusive 
C & L feature. Will heat a pair of soldering coppers and 
melt a pot of metal at the same time. 



On the job, 

when you 
want it , . . 
all the time 



When you're in a hurry ; when 
you're working in a high wind ; 
when it's bitter cold; when 
you've got an indoor job — any 
time you need a fire-pot you'll 
be better off if it's a Clayton & 
Lambert. 

You can light it and have it 
heating things up for you in 
ninety seconds! Your genera- 
tor is shielded from wind ! 
And it's so fast-acting that cold 
weather can't slow it up. And if you're 
using either Clayton & Lambert No. 70 
or No. 60 you've got such a quiet fire-pot 
you can't disturb anybody. Of course No. 
22, the coil fire-pot, makes a bit of noise 
— but you can't expect such a tremen- 
dously powerful blast as that to whisper! 

And here's something. They're built 
like a battleship, as far as strength goes. 
Everything rugged. Made for hard, rough 
work. Just take a look at that bright red, 
protecting ring around the base of the 
tank, if you want to see how we make 
Clayton & Lambert fire-pots give you 




satisfying service, free from trouble. 

But in spite of all that extra strength 
and protection, they're lighter than fire- 
pots have been. You won't get round 
shouldered carrying these around. 

Just remember that name Clayton & 
Lambert next time you're buying a fire- 
pot. If you've got a fire-pot now that gives 
you exceptionally good service, take a 
look and see if you don't find the Clayton 
& Lambert name on it! And we can 
promise you better performance in the 
new models. See them at your regular 
supply house. 



CLAYTON & LAMBERT 



MANUFACTURING CO. 

Detroit, Michigan 
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Why Corona leads in the Colleges 



CORONA \ras the iirst portable to be used 
in college — and it has been the leader ever 
since because it fulfilled these three require- 
ments of a college typewriter: 

It is portable — light, compact, easily carried 
— easily lifted out of the way. 

It is strong. Corona has an unequalled record 
for durability. 

It is simple. Easy to use, easy to carry. Yet, 
in spite of compactness, lightness, simplicity. 
Corona is absolutely complete — standard 4 row 
keyboard — 12-yard ribbon — full width carriage 
— every improvement modem skill can apply 
to a portable typewriter. 



Beautiful Colored Coronas 
Now, in addition to the standard black finish, 
we are offering a variety of attractively colored 
Coronas at no extra cost. 

Buy on Easy Terms 

Corona is the portable typewriter for you — at 
home — in business — or in college. Get one 
now. Pay for it in easy monthly instalments. 
The coupon will bring you full particulars. 
Mail it! Or phone our local representative 
and he will gladly leave a Corona at your 
home for you to examine at your leisure. No 
obligation. 



L C Smith & Corona Typewriters Inc 

Established 1903 Sales offices in principal cities of the world 



L C Smith & Corona Typewriters Inc, 1012 E. Washington St., Syracuse, N. Y. 

Please send me. your latest catalog showing the new Duco finished Coronas in actual colors. 

Name _ _ 

Address 
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Ust Prices 
DRILL CHLKT.KS X , 
For 1/4 In. Sh«(i. >- 
No. 837, each $2.50 

For 3,« In. Shad 

No. 757. eacli $2.50 

For l.-l in. .Slinfl 
No. 761, cacli Si.iO 

For 5 S in. iUiali 
No. m. each $4.00 

S.\VV ARBORS 
F«r t 4 in. Shalt 
No. 8.^8. each J2..'i0 

Fur 3.'8 In. Shad 
No. 758. each $2 .10 

S.VW .\RBORS 
AND BUFFING 
.sPlNDl.ns 
For 12 in. Shaft 
No. 762, each ii.iO 

For 5/« in. Shjft 
No. 862, each $4.00 

BUFFING 
SPINDLF.S 
F.>r 1/4 in. Sboti 
No. 840, each $1.10 

For >;> lo. Shod 
No. 75S.R.H.. 

each $1.00 
No. 760-L. n.- 

cach $1.00 




X)/ifMarkofa 
Cbniplete Line of 
Siiper-Pferfoiniance 
Electric Drills 





Make Your Motor 
a M.achine Shop! 

Get more use out of that small motor which you have. 
With just a few attachments, you can make many 
hard jobs easy. 



Drilling 



Sawing — 
Polishing — Baffin 
Qrinding 



or 



To do any or all of these jobs— faster better.... 

more accurately — all you need is one or more of the 
attachments illustrated — of the proper size to ht the 
shaft of your motor. 

Easy to Attach 

Made with the care and precision characteristic of all 
Goodell-Pratt Tools, they fit snugly and are secured 
by set screws provided for the purpose. 

Your local dealer probably has just what you want 
in stock; if not, write us. 



Figure I 

Showing the No. 7*2 
Si»w .\rbor and RufT- 
ln$t Spindle equipped 
with a (aw and with 
a grinding wheel. 




FIfture 2 

Showing the No. 759 
Buffing .Spindle 
e<itiipped with a wire 
brusti and a buffing 
wheel. 



Cop>ny,r,^j material 1 



GOODELL-PRATT COMPANY Greenfield, mass.us.a. 

GOODELL-PRATT 



I500 GOOD TOOLS 
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spent many a dollar 



for hammers; then I bought 



a 



PLUMB 
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"TPD always decided a cheap 
J. hammer would do for 
my few tinkering jobs ; but 
after breaking a number 
of them I found Fd spent 
more than the price of a 
good tool, and had nothing 
to show for iL 

"Now I own a Plumb. 
What a difference! Every 
blow goes where I aim it, 
so finely is it balanced. 
Those claws bite into the 
slimmest brad, and yank it 
out with ease. 

"Why that patent screw 
wedge alone is worth the 
'full price. Whenever 
shrinkage loosens the 
handle, I give the screw a 



turn and it is tight as 

new again.'' 

A. M. CALLACIIER 
582 t Spring6eld Ave., Philu. 

Get the "feel" of a Plumb 
hammer . . . how it fits your 
hand . . . how it tunes itself 
with the swing of your arm. 
Inspect those nipper claws 
that bite and hold; see the 
broad striking face that falls 
where you aim it. 

You can be proud of a 
Red Handle and Black 
Head Plumb Hammer. It's 
the expert's tool. Yet the 
price is only a dollar fifty; 
and you'll never wear it out. 
Ask your hardware man. 

FAYETTE R. PLUMB, Inc. 
Philadelphia, U. S. A. 






PLUMB 



DOUBLE LIFE 



Hammers Hatchets 
Files Sledges A^es 




F. R. PLUMB, Inc., PhiU., U.S.A. 

!iend me free booklet <'How to Keep 
Tool Handles Tight". 

Acme . 



A ddreaa . 
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«Hu 9"x3' New Model 

SOUTH BEND Jr. 

Back Geared, Screw Cutting Precision 

LATHE 



This Latlie WiU 

—Do Turning 
^Boring 
^Chucking 
^—Grinding 
—Cut Screw Threads 
—Make Bushings 
— Reface Valves 
—Finish Pistons 
^Bore Connecting Rods 
—Undercut Mica 
—True Commutators 
—and do hundreds of 

other jobs in the 

Machine Shop 

Manufacturing Plant 

Repair Shop 

Service Station 

Laboratory and 

Engineering Shop 




Price $155 — Weiglit 375 lbs. 

We ship Lathe immediately upon receipt 
of small down payment, and give you 10 
months to pay balance in equal install- 
ments. With each Lathe we send Free 
Complete Instruction Book "How to Run 
a Lathe." 



Prices and Terms of 9'Incft Junior Lathes Features and speaneatums 



Between 




Down 


Monthly 


Price 


Centers 


Weight 


Payment 


Payment 


Lathe 


11 in. 


350 lbs. 


$30.00 


$12.00 


$150.00 


18 in. 


375 lbs. 


31.00 


12.40 


155.00 


23 in. 


400 lbs. 


32.00 


12.80 


160.00 


29 in. 


425 lbs. 


33.00 


13.20 


165.00 


36 in. 


450 lbs. 


34.00 


13.60 


170.00 



Size Lathe 

9" X 2^' 
9"x3' 
9" X 3^A' 
9" X 4' 
9" X W 

Use Lathe WhUe Paying for It 

You can install any South Bend Lathe by making a small pay- 
ment with your order and take care of the balance in small monthly 
payments over a period of ten months. We ship as soon as the down 
payment is received. 

This new Easy Payment Plan brings you the opportunity to in- 
stall an income-producing Lathe at our low factory prices, and we 
help you finance the purchase. You get the equipment you need to 
give better service to your customers, and the new business should 
more than take care of the monthly payments. 

Prices and Terms on Other Popular Sizes 



Power Feed to Carriage 

Graduated Compound Rest 

Set-Over for Taper Turning 
Hole through Spindle — 3-4 in. 
Spindle Speed— 48 to 714 R. P. M. 
Width of Belt— 1 in. 

Also furnished in three types of Motor 
Drive 




Size of Lathe Weight 

11" X 4' Quick Change Gear 725 lbs. 

13" X 5' Quick Change Gear 1110 lbs. 

18" X 8' Quick Change Gear 2&40 lbs. 

32" X 5' Brake Drum Lathe 1225 lbs. 

36" X 6' Brake Drum Lathe 2160 lbs. 



Down 
Payment 

$67.00 
80.40 

140.00 
95.00 

130.00 



Monthly 
Payment 

$26.80 
32.16 
56.00 
38.00 
52.00 



Total 
Price 

$335.00 

402.00 
700.00 
475.00 
650.00 



Only $26.80 per Month 

for this 11" X 4' New Model Quick Change 
Back Geared Screw Cutting Lathe with 
Countershaft and Equipment. Price $336. 



Write for Free Time Payment Catalog 40 

— showing 210 sizes and types of New Model South Bend Lathes with Prices; 
Down Payments and Monthly Payments on each size. Check below the size 
Lathe in which you are interested. 

□ 9-inch Junior Lathe □ Time Payment Catalog 40 

□ 9-inch Lathe □ 16-inch Lathe 

□ 11-inch Lathe " □ 18-inch Lathe 

□ 13-inch Lathe □ Brake Drum Lathe 

SOUTH BEND LATHE WORKS 

646 E. Madison St. South Bend, Ind., U. S. A. 

Lathe Builder t for Twenty-Two Yeara— 40,000 South Bend Lathes in Ute 




Only $45.60 per Month 

for this 16" x 8' New Model Quick Change 
Back Geared Screw Cutting Lathe with 
Countershaft and Regular Equipment- 
Price $570. 



Copyrighted material 
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HARLEY'DAVIDSO 



NEW, from trim double headlights to broad, 
crowned mudguards — the "45" Twin! It's 
the very model that the motorcycle world has 
been waiting for — lighter than the Big Twins, 
but wonderfully smooth-running, powerful, and 
^t enough to pass any mile-a-minute car. 

Ride out on this latest Harley-Davidson — over 
highway or trail — and see for yourself what a mar- 
velous performer it is. Then wonder how it can 
be sold at the low price of *290, f. o. b. factory. 

oAskyour dealer about his Tay-As-You-Ride 
Plan. Mail the coupon for neia literature, 

HARLEY-DAVIDSON MOTOR COMPANY 

DEPARTMENT P. MILWAUKEE, WIS. 



The 1929 Single 

— has all the 5 Big Features 
above, plus its famous Bo-miles' 
per'gallon economy. Sells com* 
plete at $235, f. o. b. factory. 



^ail the Coupon 




HARLEY-DAVIDSON MOTOR CO., 
Dept. P., Milwaukee, Wis. 

Interested in □ 45 Twin, □ Big Twins, 
n Single. Send literature. 

Address - 



' I 



Cor 
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Champion 

world supremacy 




Champion X — Fop 
Model T Fords— 

Sacked in the Ued 
•X — 60o. Chnm- 

pi«ii.s— Ff>r all other 
cars, including 
Model A Ford, and 
trucks, tractors und 
•tatioaary engines, 
75c. 

CHAMPION Spark Plugs owtscTl all 
other makes throughout the world, by 
theamazing ratio oftwo to one. Champion 
is accepted as the better spark plug. 

The exclusive sillimanitc insulator is impervi- 
ous to electrical current, possessed of high 
heat conductivity, remains remarkably free 
from carbon and oily deposits and is practically 
unbreakable. 

Special analysis electrodes, and a positive 
compression -tight copper gasket seal, make 
Chanipi<»n specially a<laptcd for dependable 
service in modern, high-compression engines. 

A complete new set of Champion Spark Plugs 
quickly pay for themselves in gas and oil saved. 
They bring to your engine better all around 



^ Spci'lcpllKjfS 



T © t- 




S METAL 
ROOFING 



BIGGEST VALUEaOWEST COST 



Buy your metal roofinp, shingles. Spanish 
tile, sidings, etc., DIRECT from the workl's 
largest ninnufacturer of siieet metal build- 

ing materials, at UIG SAVINGS. Tliousamls of 
satisfied users. 

We own our own rollina mills. Enormous output 
insures lowest production fo.«ts. Factory-to-con- 
Bumer plan makes prices rock bottom. You get the 
benefit. Man.v varieties. Kdwards metal roofs la.st 
longer, look Ix-tter. Hcsist rust, fire and liglitning. 
Hoofing, shingles, etc. of COPPISll REARING 
STEEL at special prices. This steel stands the 
acid test. Outliists the building to which applied. 

Ready Made Garages and Buildings 

Low in cost. Ea.sil.v erected. Permanent. Good- 
looking. -Ml t.vpe.s and .'•izes to suit your purse and 
purpose. Now's the time for action. Write for Hoof- 
ing ami Material liook No. 150 and for Garage Book. 

^FREE- 
SAMPLES 
BOOKS 
ESTIMATES 



EDWARDS MFG. CO. 

1000-1050 Butler St., 
Cincinnati, Ohio 




Start a Welding & Battery Shop 

Lead Burning OutMts S18.00 up 

Welding outllt-i 25.(H) up 

.Soldering outllts 8.(K) 

Lead Burning Torches C.dO 

Welding Torches 10.50 up 

('uttlng Torches 30.00 ii|> 

Reguliitors and Gauges. . . . !)..'>0 up 

Paint .Sprayers 14.00 

Welding Supplies 

Superior Oxy- Acetylene Machine Co. 
P. 0. Boi 2$5 Hamillon, Ohio 



Beautiful HOUSES $Qnn 
and BUNGALOWS 

CAN BE BUILT FOR AND UP 

This niid iii.iny others in my new Uiok. 
Buildina Plans lot Modem Homes, will 
save you hundreds of dollars. One of the 
mostconipleteand comprehensivebooks 
oi plans ever published by any architect. 
New edition just ottthe press. Nearly600 
lloorplans and photographs ol Colonial FREDERICK H. COWING 
houses, bungalows, etc., costing from 
$200 np : gives sizes .ind cost to build. 
S«ii< oortDJid tor S3.O0. 




ARCHITECT 
Trfiti.mt St.. imSTON. MA.SS. 



Sport Bodies for Fords 

AT FACTORY PRICES! 




$38.50 



This Model 
In Grey 
Prime 

Write for Booklet A-3 Showing 
This (111(1 Other Models 



SLIP-ON BODIES 

For all models of Ford 
and Chevrolet 

SI 00 This Model, 12" 
^13-- high, 60" long. 

Write for cnlalog X-l of 
thin and other modclf. 

SPORT FACTORIES, AURORA, ILL. 
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See What These Amazing lamps Will Do! 





ItClam{xr..ItHan95... 






ItBend5...It'nitf... 



Bedroom 
Beds 

Dressing Table 
Night Table 
Bath Room 
Sewing, etc. 



or,,. 



Parlor 
Reading 
Piano 
End Table 
Radio 
Derk, etc. 




ell 2 in Every Home, 

Price. 

TDEFORE you know what won- 
' derful things Falcon lamps 
will do, you just know you can 
sell them. 

^* 

Falcon lamps are bits of strik- » 
ing beauty. Just the thing every 
woman wants in a dozen difTerent places 
about the house. Three dollars is an almost un- 
believably low price for them. Just as or- 
namental standing lamps you could sell them 
by the hundreds at this price. 

When you show how the cleverly concealed 
base unscrews and clamps anywhere . . . how 
the jointed stem bends in any direction ... 
and how the shade tilts to any position . . . 
then you know you can sell them by the 
thousands. 

Demonstrates la }• Sceoads 

The clamping device of Falcon Lamps is fas- 
cinatingly clever. With a twist of the wrist, you 
unscrew the disc of steel at the base. (When not 
in use you would never suspect it was there!) 
Unscrews 2 '/z inches, grips tight, and holds! 
With the pressure of one hand you can bend the 
lamp stem. And with your fingers you can tilt 
the shade. You can demonstrate the whole 
thing in a split minute. 

You can sell as many Falcon Lamps as there 
are homes in your territory. Most women want 
at leest two. Think of the places in every home 
for Falcon Lamps . . . bed lamps, reading 
lamps, sewing lamps, radio lamps and desk 
lamps, etc. That gives you a glimpse of the 
possibilities. Now figure out the profits! 

$>7.0« a Day and MORS! 

Just think! You can demonstrate every- 
thing. Your prospects see the merchandise 
and see it work. There isn't any doubt about 
anything. There isn't a single question about 
quality, price or performance that you can't 
answer instantly and completely. Falcon 
Lamps are the tnggest value for the money in 
the whole direct-selling field. You can make 




.at the Amazino; 

up to $1.39 clear net profit on ettrh 
lamp and you can sell at least 2 e^^ry 
hour. 

That's almost $17.00 a day if you only 
work six hours! And that isn't the limit . 
There isn't a single reason why you 
can't make $25.00 a day. Sales of 6 to 
C- 12 lamps in an hour are common 

occurrences. 
Send Cor Free Teat Sale* Plan 
You can easily see that $100.00 a week is 
not too much to exjject. And you can prove it, 
too, without risking a penny! We've worked 
out a plan whereby you can test the Falcon 
proposition to your entire satisfaction and make 
sales and profits too without iavesting a cent. 
It's a self-starting plan. 

We'll send it gladly — with full-color, large- 
size reproductions of all six Falcon Lamps, 
selling plans, profits, and all details. It's the 
most wonderful selling story you ever heard. 
Be sure you don't miss it. Territory is bound 
to go fast on this wonderful new item; so m'il 
the coupon this very hour. Address Dept. M-90. 

FALCON^FGG^ 



aSIO SULLIVAN AVE. 



ST. LOUIS, MO. 



'falcon %^mpiS 



VARIETY ! 

Six Different Lamps 

Above: One of four dif- 
ferent translucent shades. 
Bases are metal. Fin- 
ished In Ivory as shown 
or In rich statuary bronze. 

Below: All metal lamp. 
Statuary bronze base and 
metal shade to match. 
This lamp also furnished 
In Ivory flnlsh. 

Size: Ilia inches high. 



AOJUST INC 



Falcon Mfg. Company, 2550 Sullivan 
Ave., Dept. M-90, St. Louis, Mo. 

Gentlemen: 

Send me at once your Free-Test Selling 
Plan, and all details of the Falcon Lamp 
Selling Proposition. 

Name 

Address 

City State 
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;V' II H Mil U 1^1 

r .r^^YOU too were a 
-^<0pf Born Musician! 

Pi^V S'\i\AJI %^ You ought to bo playiug a luiiiJ 
Tun*'*!' >7 instrument with your friends 

S^'-O^^y '^o- H you've put oH stiirt- 

ing — utrald you might 

not succeed, thoucfat it bf- 

We'll put any Pan- '^'Q^^. ^V"" mcam— wo 

American instrument in "„".Jl'r.'pan!j:;.',M°'' 
your hands, on free trial, and ^^BkJV laiophono — meiai 
in one week you'll be delighted ^BSB^ ""'^uMihon?^.!; 
with your progress,the Instrument's iny other 

perfttct t^)n^■s, its easy blowing qual- 'i"''"- 
Itles, and our easy plan for paying for It. ^s^L_ ""uke."" 
Why wait another day? Just mall coupon, ^^^^ 
select from our beautiful catalog — and be ''^V 
playing all the iwpular tunes before Christmas. ^^^^ 

..■..■■■■■■.......Mail this coupon-""'"""" \^ 

Pan-.\merican Band Instrument & Case Co., 
Dept. G-21, Elkhart, Indiana. 

Yes, I am Interested. Send me catalog and full particulars 

I am Interested In playing (Instrument) 

Xame 

Address 

City State 





LACQUER SPRAY 
The New Electric Sprayer 

The most practical, simple 
and strongly constructed 
Sprayer ever developed 
^ for the easy application 
of Duco, Lacquers and 
other paints. Inexpensive 
and light in weight, combines 
all latest improvements. 



THE NEW ELECTRIC PORTABLE 



Buy your spraying equipment 
from spray headquarters. 
Special han(^and foot pump 
Sprayers and parts. 
TYPE "C" DE LUXE 
FOOT PUMP SPRAYER, 
complete ready to operate. 

Order today! We pay postage. 

NEW WAT SPRAT GUN COMPANT 

5713 EUCLID AVE. DEPT. G CLEVELAND, O. 




5 



DFE New Book 




Vi to Yz 



New FREE book quotes 
Reduced Factory Prices. 
Lower terms— year to pay. 

Choice of 5 colors in New 
Porcelain Enamel Ranges. 

New Circulat- 





Ranees »37S 



ingr Heaters — 
$37.50 up. 200 
styles and sizes. 
Cash or easy 
terms. 24-hour 
shipments. 30- 
day FREE 
triaL 360 - day 
test. Satisfac- 
tion fiTuaran teed. 27 years in business. 
700,000 customers. Write today for 
FREE book. 

KALAMAZOO STOVE CO. 
391 Rochester Ave. 
Kalamazoo, Mich. 



Furnaces 



Trad, Mark R,4i,t.rrd DilfCCt tOYOU" 



Ask for Keds by name 

They are not Keds unless the name Keda 
is on the shoe 




Samplet f •« 



AGENTS— SALESMEN 

ALL-IN-ONE patented Cigarette and 
Match Case. Holds a package of tigar- 
I ttcs and box of safety matches. Beau- 
tiful, grain finish Black or Brown Du 
Pont Fabricord. Keen and convenient. 

A whirlwind seller for agents. Costs 
S.3.60 dozen, $36.00 gross. Write today 
for complete details. 

ALL-IN-ONE SALES CO. 

De»L A-10 4648 Grand Ave. 
MINNEAPOLIS. MINN. 



PIN A DOLLAR BILL TO THIS 

and get this genuine leather 5- 
window gola corner pass case. 
Holds Railroad Passes, Auto 
License, Lodge Cards, etc. 
Masonic or Shrine Emblem 
stamped on in gold free. Your 
name or other stamping 35c 
extra per line. 

Cash must accompany order. 
We carry 

EVERYTHING MASONIC 

Send for free catalogue No. 
10 P. M. of BcKjks, Monitors, 
Jewelry; No. 11 P. M. of Lodge Supplies. 

We Have Been in Business 67 Years! 

REDDING MASONIC SUPPLY CO. 

200 Fifth Ave.. Desk P. M. NEW YORK 




Cni 
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Electric ll Red^)JacketA WnrUf^finp 

Six Thousand Red Jacket Craftsmen have made a bargain possible for you ' 

WltliDUt Waci) Siiles volume, no manufacturer could give the equivalent of "Waco Shov No 12" 
its price — .4 Red Jacket MasUr Drill, llie Il'aco Craflsman's Lathe, the electric power tools th' 



, the Jig 



at 

San\ the Red Jacket Hand Saw, or the Crafts Courses. 

This equipment was dcslKned, tested, approve<I and Is guaranteed by Wm L Aylward anatlon- 
:ill>- known craftsman and manufacturer, who has developed his hobby Into a co-ooeratlve associa- 
tiiin of live thousand craftsmen. 

Portable— Interchangeable-* Complete 
HOME WORK SHOP 

The new 102S Combination of Electrte tools brlnss you a Red Jacket Band Saw and In addition the 

Eowerfnl Red Jacket Master Drill Motor with direct drive to the Waco Craftsman's wood turning 
ithe (cjipacity 9 In. x 38 in.) : a bench saw that husdepth and sidegauges scroll and jig saw- and all 
acccs.sorlc8 for both portable and stationary power driliinR, bufnng Krlnd'lnB and 
cIe;inlnK. Attachee to any light socket and converts your work bench into a com- 
plete private tool and machine shop. 

It isacompletechest full of electrically driven too isdeslgned by a mas terfortheorl- 
vatc useof looUovensand men whocreate, repair and appreciate handy toolsat home. 

It Is Easy to Do These Things 

> coupon at onco for voluablo iiiformution to all intere.tedi n beautiful 

handiwork. It ia free. It lelli. you how eiuiy it Is to opcrute a lu-d Jacket let of tooli 
and hita the i«ivanta|ce and priv.le»ea that are tr. n lo member crafuraen. Don't miaa 
knowiac all about Waco. It u free. > ou aro invited. 



The WACO GUARANTEE 
// His not what you want 
when you gel it — send it tacl( 



hotih nut f»r xmitatinnK. Then 19 only one Red Jacket — one 
Wim;o — oin: Witt. L. Aylward. Maatercraftaman, 

Special CraCts Coarse FREE 

SPECI .\ 1. Cn.VITS COURSE and blueprint aen h i- I, trr.i tn 
Red Jarkgt Shop owners — all that there is to know ;Ltjf,ii;, 
liuridicralt met liuda, raw materials, w oods, carving-, n.^i:;.;, 
turnine. dcsiKiiitiK, carpeaterinc, decoratinc. is tiLUsltC by 
eiwvial corrfHifotult-nce. 

Buy On Your Own Terms 

Only $UI.(Nt ilown. Lib«rftl diMOunta for cuih. EnvmontLlv 
pnynmiit i>li>iii». It ia no kar4Bhip to own u. Hutl Ji> k>' 



SEND 



THE COUPON 
Interesting Literature Free 

Send the coupon. You will ■ • r; r, [ 
with allit contains. Beautiful, liiatru-.u . 
Faacinatinc, iDterestioc. 




Complete Only 
IODayFreeTrial 




.The most elaborate and unusual drill 
motor ever designed as driving power. 



WACO TOOL WORKS, Inc. 
SZI6 W. Kinzie St., 
Chicago 

Manager, Dept. 1 10. Please send me all 
free information and literature on Red 
Jacket Assemblies. 

Name • 

Address 



Cr; 



iterial 
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Choot tfie Best Gun 

The New Benjamin ia the finest air rifle ever made. 
Unlike all others. Has amazingr accuracy — shoots hard 
and far. It's the ori^nal American genuine AIR operated 
rifle. One to six pump strokes compress air to any desired 
degree of power. Same force as in air drills and air hammers 
except you control the shooting: force. Never loses force — no 
springs or levers to get out of order. Makes crack shotsquick- 
ly, inexpensively. Gives years of delightful recreation with 
utmost safety. At your dealer's, or Bent postpaid for $5.00. 

Shoot S Days FREE 

We grive you five days, ammunition supplied, to test the 
New Benjamin. If in this time you don't believe it to be 
the finest air rifle you've ever seen or used, and if you don't 
beUeve it ia the one and only air rifle for you, return it, 
postpaid, and your money will be refunded at once. 

The New Benjamin 

AIRRmJE 

America's Original Air Rifle 
$ 



5 



at yonr dealer's or sent postpaid 
direct from factory on Freb Trial 
as above if dealer does not handle 
it— write for our wonderful offer. 




Get This Book 

and Detail* FREE 




I BENJAMIN AIR RIFLE & MFG. CO. 
I 645N. Broadway, St. Louis, Mo. 

I Please send your amazing offer 

and free copy of "The Shooter's 
' Art," tellini; how to become a crack shot, how 
I to hold, aim, and handle guns and guide others 
I in use of guns. 

I 

I Name 

I 
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mm 
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It 
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This 148 Page Radio Cat- 
alog and Encyclopedia 

FREE 

Containing 75 radio 
hook-ups. 500 illustra- 
tions, 1000 articles. 
Wholesale Prices 

Build your own with Rasco parts. 
The lowest prices in the country. 

Radio Specialty Company 

98E Park Place NEW YORK, N.Y. 



Set BttiWers^ 



fi"" " — 





FREE --Big Catalogue 



Hundreds of bargains In latest 
kits and parts at liberal dis- 
counts. See our new cataloeue 
for 

TELEVISION kits and parts. 

SHORT WAVE Sets, kits, 
parts. 

POWER PAC KS— All kind.s. 

lncludinB2.")0-tube .md 
push pull circuits. 



ELECTRIC PHONOGRAPHS — 

p ckupi, turu-t:ibles, d y u a lu 1 c 
^ p?:ikers. 

SHIELD GRID Kits, coupling 
impedances, shields and other 
parts. 

Van-Ashe has everything, at big 
discounts, ready for 12-hour ship- 
ment. Send post-card 
fur new catalogue and 
discount slieet. 



[Uan-^sheRadio Co.] 



206 N. 10th St. 




St. Louis, Mo. 




ii^ffiiiFHendlyRadioHoiug 



RADIO PANELS 

BAKELITE — HARD RUBBER 

Cut, drilled and engraved to order. Send rough sketch 
for estimate. Our complete Catalog on Panels, Tut)es 
and Rods — all of genuine Bakelite or Hard Rubber. 
Mailed on Request. 

S24 S. Green St. 
Chicago, III. 



STARRETT MFG. CO. 




"Coast to Coast*' 

The Radio Clearatuner 

Tunes your aerial. Simply hook 
it up between your aerial and 
radio. 



How's Your Radio? 



The Radio Clearatuner 

Tunes Your Aerial and Helps You Get 
Those Distant Stations 

We guarantee it will give vou greater distance, greater vol- 
ume, greater selectivity, less static, less interference and 
better tone quality. 

New improved model $2.00. Sent postpaid anjT\'here. 
Money back if not satisfied. 

RADIO CLEARATUNER COMPANY 
347 GARDNER BLDG. TOLEDO, OHIO 
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Modernistic Fire Screen 
SeeLePage's Book, page 13 




Cape Cod Chest of Drawers 
See LePages Book, page 3 

Vanity Case 
See LePage's Book, page 22 



Christmas Gifts of Fine Furniture 
You Can Make Yourself . . . 



12 NEW 
Job Plans, Tool 

There is, of course, a limit to what we 
can give in LePage's New Third Home 
Work Shop Book for only a dime. 
But we realize many men want addi- 
tional projects. Hence our 12 new Job 
Plans. These also were made by Mr. 
Klenke. They are projects that require 
more elaborate presentation than we 
can give in our book. Each Job Plan 
presents one project on a single large 
sheet of paper. Each is well worth 
its price, one dime. Look over these 
projects and order those you want by 
number (see coupon), enclosing lo 
cents for each. 

16 Sheraton Writing Desk 

17 Sheraton Desk Chair 

18 Colonial HaneinK Book Shelves 

19 Smoking and Reading Cabinet 

20 Colonial Mirror 

21 Tea Wagon 

22 Telephone Cabinet 

23 Stool for Telephone Cabinet 

24 Manual Training Work Bench 

25 Home Worker's Tool Cabinet 

26 Spanish Galleon 

27 Vanity Table 



IE PAGE'S 

L IGLUE 

HANDIEST TOOL IN YOUR WORK SHOP 



Popular, Modernistic or Colonial 

< < « 

LePage's latest home work shop hook shows how 



If you like to work with tools and are 
not acquainted with LePage's Home 
Work Shop Books, you are missing 
something. If you like fine furniture 
in_ your home, without paying big 
prices for it, you can easily make it 
yourself. Any piece described in the 
New Book would certainly make a 
great Christmas gift, and you would al- 
ways be prooid of the fact that you made 
it yourself. 

LePage's latest book, just published, the 
new 'I Third Home Work Shop Book." 
contains complete, easy-to-follow direc- 
tions for making 20 attractive pieces 
of household furniture, of which 17 
areentirely newand never offered before. 

Designed by Expert 

A full list, in addition to those illustrat- 
ed, is given below.Thcy include pieces of 
popular, modernistic or Colonial design. 
AH the designs, dimension drawings, 
actual pieces and photographs were 
made by William W. Klenke, Instructor 
in Woodworking, Central Commercial 
and Manual Training High School, 
Newark, New Jersey. He was also the 
designer of the first two LePage's Books. 
His experience as an expert gives assur- 



ance that each project and the directions 
for making it are thoroughly practical. 
Each project is presented in three parts 
— a photographic illustration of the 
finished project, a complete dimension 
drawing of its parts, and simple, easy- 
to-follow, step-by-step directions. 

In addition to the three pieces shown 
above, the book includes the following: 
Alexandria Nest of Tables, Old Salem 
Ship's Cupboard, Plymouth Built-in 
China Closet, Lady Washington Sew- 
ine Cabinet, Set-Back Book Shelves, 
Modernistic Desk, Table, and Folding 
Screen, Chess and Checkers Table, 
Smoking Table, Caned Side Chair, 
China or Book Cabinet, Book Trough 
and Magazine Stand, Magazine Carrier, 
Book Stand, Fernery Stand and Folding 
Sewing Screen. Where else could you 
get complete directions for making all 
these for only 10 cents? 

Send 10c for this NEW LePage's 

Home Work Shop Book 

Simply use the coupon below, sending it 
to us with 10 cents in coin or stamps, 
and we will at once send you a copy of 
this latest LePage's Book, postage paid. 



MAIL THIS COUPON 



Lepage's Craft League 

615 Essex Ave., Gloucester, Mass. 

Gentlemen: Enclosed please find 10 cents (coin or stamps) In payment for 
I^Page'8 New Third Home Work Shop Book. Please send a copy of thla 
book to: 

Name 

Street 

CUu State 

Please also send the following Job Plans (Indicate 

by number those you want. See column at left), for each of which I enclose 
an additional 10 cents. 
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Do away forever with the drudgery of 
wood or coal. The most simple and 
tK»noinical invention on the market is 
now giving perfect satisfaction to 
enthusiastic users everywhere. 

Burns 96% Air— 4% Cheap Oil 

The Okay Oil Burner fits in the fire box of your 
furnace or stove. Installed in a few minutes. 
No noisy motors or complicated p&rte. 

Costs only a Few Dollars 
Heats any stove or furnace just as well as a $400 
or $600 oil burner without electricity or gas. 
Simply turn one valve and have all the heat you 
want. Cleaner and better for heating and cooking. 
Approved by engineers everywhere. Over 
100,000 in \ise. 

30 Days FREE Trial Offer 

Try this wonderful Okay Oil Burner right in your 
own home at our risk. Act quickly and get our 
special low introductory price. Sold under abso- 
lute money-back guarantee. Write at once for our 
free booklet on home heating and free burner offer. 
AGENTS — Our men are making big money intro- 
•fll . during Okay Oil Burners. The demand is 

^j^bXS!!!™* enormous. We want spare or full time work- 
jfo^,c/^ram,. ^^^^g^^^iy _ If $500 a month and more 

interests you, write or wire us for our protected territory offer. 




Clip This Coupon 



Ok»y Mfg. Co., ISOl South Spring Are. Si. Loub, Mo., De|i».O-201 
Send your free booklet and free details on home heating for 
stove. 1 Also free burner offer, 
furnace, j 

Name - - 

Address 

□ Check if interested in making money as an Okay representa- 
tive with protected territory. 





AT HOME 



Many models of genvilne MOVIE MACHINES, some 
aa low 08 $3.75, all using atandurd size big tlicutre films. 
Our stock of films is the most coiiiolets and lowest in 
price — with an exchange service. Films of leadinc stars 
and religlovia subjects are available. DON'T DELAY. 
WRITE FOR FREE INTERESTING CATALOGUE 
NOW I 

PARAMOUNT MFG. CO. 

Dept.l37I-H BOSTON, MASS. 



NEW VEST POCKET' 

^DING MMniNE 



BUrCUCUUTOR 




ADDS. SUBTRACTS. MUITIPLIES. DIVIDES 

Does n^orlv of S300 machine. Guaranteed 5 years. 
NOT A TOY. 

Made of st<H'l and Indestructible. Million dollar 
capacity. Fits in poclvot. W ill not make mistakes. 
8o simple child can nperate it. Instructions fur- 
nished. Everybody stiould carry one for figuring 



FREE 
TRIAL 



Total CcaX 



SEND NO MONEY— Jua( name and address. We will uliip 
CalculatDr immediatelv. On <l«liv&ry pay peatman $2.A0 
*?'.'!».*«'» Postato). (II outtide V. 8. etnd c»ph.) lOf 

■ddlUDDHl in Lfathcrelte Cag«- li not aatii>fi«] aftrr 10 dayr 
trial you crt your nanvy baok. THOUSANDS OF SATIS- 
FIED USER^ 

^ . J Thia in lowpat priced prartira) calculator made. "Wlty pay 

Vauaranteea raiire for interior imitationa?" Order from this ad. 

— — — — — — Mail Coupon Today — — — — — . 

BABY CALCirLATOR SALES CO.. (MANUFACTURERS) 
Dept. 41. P. O. Box 1II8, CHICAGO. ILL.. U. S. A. 

□ I am enclosing $2.50 — send adding machine prepaid, 
n Send Adding Machine C. O. D. $2..'>0 plus postage. 
(10c additional in Leatherette Case) 

Name 

Address 

City State 



AGENTS 



Write for bie eon^nn>eicin snd territory propoaition. 




4i 



Spirit of St. Louis 



Build This 
^ IDEAL 

Flying Model 
^ of the 



A perfect 3-foot miniature of the most famous Airplane In the 
world! Anybody can build and fly it. The IDEAL 



$7.50 



„ — ^.yj ^^j^^a «uu iiy II. jne lutLAL. Complete 

Construction Outfit cont.ilns everything needed; all parts fit- 
tings and materiaLs full plans diagram.^ and In.'itructlons. The 

Model Is guaranteed to fiy when correctly built 

Complete Construction Outfit ' 

OVeil of Dtpter, Colo., and in Canada S8.O0) 
Aslc Your Dealer or Order I)irect. 

Plans for Model Airplanes 

CompletS. aecuratat H-iiie Plan§, with Buildini-Flyins In- 
Rtructiona. for any one of tlie following: New York-Pan- 
FOKKER; Curtiw; DeHAVILLAND; NC-i Seaplane; Bjrriot 

Tnube or Nieuport: Ceeil Ppoli— OK*- 

Model Book Freewith each plan. Each***- 





64-pg. Book for Model Builders 



ConWin, plan, for biiildmi Gilder, and R.cer«. full informa- 
tion about Bcnic Models: and most complete caUloc of I'lirt.. 
Suppliea.Matenal.and Pittinj. for all kind, of Model. Bo 
Postpaid for 9C 

Ideal Aeroplane & Supply Co., Inc. 

26 West 19th Street, New York City 




Would hav* llkad our FREE Catalog No. 12 
SEND FOR IT! 

BOWS— ARROWS 

Targets — Accessories — Raw Materials 

AuatralianSoonierani;;22'tip to tip; beau- t1 
tifui bent aab; with inatructiona. Postpaid * l-I!* 

L E. Stemmler Co. (Box 12) Queens Village N. Y. 

SH. 19tt Draiera writs for -pnctt alto 




Do Tour PRINTING 

Cards, Btationery, circulars, tag, labels.paper. Complete 

1^ Outfits, $8.85 up. Job Presses $11 up. Rotary $U9. Card 
* Cutters, $3. Save money. Print for others, big profits. 
Alleasy rules sent. Write for catalo); presses, type, paper, 
cards, ink etc. THE KELSEY CO.,T-37. Merlden, Conn. 




LARGE SIZE 
SAMPLES 
DO IT MEN I 

$12 a day. $75 a 
week. Cash daily IN 
ADVANCE. Liberal 
Bonus. 2000 men doin.i? 
. Hustlers make more i 
selling our famous all-wool^ 
" .50 and $33.50 tailored-to-'' 
measureunion made clothes. Great-l/i 
est values ever offered. Customer i 
satisfaction bringrs 90% repeat i 
orders. We train the inexperienced.^ 
Tailoring's most attractive outfit — Dver> 
100 extra large cloth samples — fur- 
nished FREE to rehable men willing 
to work for success. Write Today. 

PIONEER TAILORING COMPANY 

Congress and Throop 
Dept. X-Uie CHICAGO^ 



9 9 
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for PACKARD 

this SUPER 8— $250 A. C. 

ELECTRIC HAOIO 



Direct From Our Factory 



Today's greatest radio! 
A truly sensational offer! 
The 8-tul)e Packard 
A. C. Electric Radio set 
— a regular $250 radio — 
shipped to any home in 
the U. S. at direct from 
factory price of only $99. 
And to prove our claims we will ship this 
set to your home on 



$5,000.00 

CASH BOND 
to Back Our 
GUARANTEE 




The PACKARD En^eers 

have invented this most unusual, powerful SUPER- 
Eight Tube Radio. Astonishing volume and tone 
quality. Remarkable selectivity and long-distance 
reception. Leading radio engineers unanimously 
agree that there is no better radio made — regardless 
of price. 

Let u8 prove this by shipping a set to your home on 
30 days' trial. Examine the set from A to Z. Let 
the most exacting critics pass on its merits. And if, 
after the 30 day trial period, you are convince<l that 
the Packard Eight-tube Electric is fully the equal 
of any console radio set selhng up to $230 — then, and. 
only then, need you decide to keep it at our factory 
price of only $99 — otherwise, return it. 

This marvelous set combines every new scientifio 
development in recei\'ing sets — possessing beauty, 
refinement, durability. Gets everything on the air 
from coast to coast — from Mexico into Canada, 
loudly, clearly, and distinctly. Only one dial to 
tune in all stations. 

You Save the Jobbers', Dealers' 
and Salesmen's Profits 

The PACKARD Radio is shipped direct from our 
factory. All the in-between profits are deducted 
from the price of the set and instead of paying $250 
you pay only $99. Quantity production, economy 
in selling, and only a small profit for the manufacturer 
make this astounding o£fer possible. 

MAIL COUPON NOW FOR 

30 Days' Free Trial Offer 

Don't miss this opportunity. Mail coupon at 
once for complete information about the 
PACKARD A. C.— 8 TUBE ELECTRIC RADIO 
and our liberal 30 days' free trial offer. No ob- 
ligation on your part. Our $5,000.00 cash bond 
backs up our guarantee. 

MAIL COUPON NOW 

PACKARD RADIO CO. 

2323 Milwaukee Ave.. Dept. 306, Chicago, III. 




• Packard Radio Company 

: asas Mllwaalcee Atc, Dept. 30*, Chleaso, 111. 

; I am interested in Packard Radios and your $5,000.00 Bonded 30 

J days' free trial offer and guarantee. Send full details. 

■ 

; Name 

■ 

J Address „ 

■ 

! City _ „. _ State „ — 
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00 CLEARED 
'-'IN ONE DAY 

So writes W. H. Adams of Ohio. Letter from Cali- 
fornia man reports $11275 sales in three months; 
New Jersey $4000 profits in two months ; Pa. $3000 
profits in four months. Ira Shook $365 
sales in one day. Bram bought one outfit 
April 5 and 7 more by Augrist. Iwata 

, bought one outfit and 10 more within a year. 
J. R. Bert says "only thing I ever bought 
that equaledadvertisement." John Gulp 
Bays:"Everything go- 
ing lovely. Crispette 
ppers all over 




town. It's a 

good old world after 
all." Kellog. S700 
ahead end of 2d week. 
Wholesale or retail. 
Big profits either way. 
No town too small. 
Business is pleasant, 
fascinatinganddig- 
nified. You manu- 
n (acture a food 
Is product. 

WE START YOU IN BUSINESS 

Furnish secret formulas, raw material and eauipment. litUe capi- 
tal required; no experience Deeded. 

Build a Business of Your Own 

No limit to the sale of Crlspettes. Everybody Ukes them. It's a 
ddldous food confection. Write for facts about a business tliat 
will make you Independent. Start now, in your own town. 

PROFITS $1000 MONTH EASILY POSSIBLE 

Send postal for illustrated book of facts. It contains enthusias- 
tic letters from others — shows their places of business, tells how 
and when to start, and all information needed. Free. Write nowl 

LONG-EAKINS COMPANY 
10ZS High Street SprlnsHeld, Old* 



Chemical Tricks 
for Boys 



Surprise and puzzle your friends witli magic 
chemical tricks; make ink, dye cloth, test 
water and soil; write secret letters with invisi- 
ble ink; pour blue, brown and blark liquid 
from a pitcher of water. All these and many 
more chemical stunta are easy with 
ChemCraf t Junior. It's the best box of 
fun you ever had! Got vours now. 

ONLY 25c POSTPAID 

FREE Magazine 

of the CheraCraft Club to every 
boy who writes for it now. Full 
of new ideas and chemical 
stunts. Ask for yoursi 

The Porter Chemical Co. 
113 Summil kn. IjUGERSTOWII, MP. 




Bigcommitsion - MEN'S S UIT5 



FreeSausKit 



Any one can earn $2,000 extra mone> j 
yearly fn view of low price. Up to dati'f 
Htviea, workmanship. Variety of beau-| 
tiful pallcrns. 
M88Co.,Dcpt.K-7,FortWavne.TnJ. 



ONLY 





10 Day 

FREE TRIAL 



Never has there been such a TYPEWRITER BAR- 
GAIN on as EASY TERMS. A (genuine SILENT Ball 
Bearing I. C Smith— GUARANTEED 5 YEARS— at 
a 50% saving. Here's your chance to get the best 
typewriter money can buy for only SI down. Act now 
— save J 2 ! 

World's Only Ball Bearing Typewriter 

Because of its ball bearings and other exclusive features, 
the L C Smith has for over 20 years been recognized as 
the world's finest, easiest running, longest wearing 
typewTiter. U. S. Government purchases ov«r 50,000. 
It is also the choice of railroads, big corporations like the 
Standard Oil Co., etc. All the latest operating attach- 
ments; beautifully re-newed; fully guaranteed. 

$3 Worth Extras FREE 

Don't buy any typewriter until you have tried an L C 
Smith. For the sake of vour future satisfaction, accept 
our FREE TRIAL OFFER. Use the ball-bearing L C 
Smith 10 days before deciding on any machine. By 
acting now you eet Tools, Waterproof Cover, valuable 
Home Study Touch Typewriting Course FREE. Write 
today for details of our Special $1 Offer and Free manual 
of typewriter information. 

SMITH TYPEWRITER SALES CORP. 
llA-360 E. Grand Ave. CHICAGO 





AIRPLANE 

12-incb Bcalc model of Lindbergh's Spirit 
of St. LAfuim. ScientificaUy de.tiirned and 
vt-ry reati&tic. fU«ea from irround by own 
power and flics 3u ft. or more, btays in air 
8 to 10 seconds. 






Kasily built in 2 or 3 hours. No 
innls needed. Construction set, 
withall parts and full directions, 
postpaid in U.S., only 50c. <no 
stamps). Satisfaction or money 
back. Send todav. Mann & Ben- 
ton, Box D, Chlllicothe. O . 


IK 







Send for BIG FREE BOOK of Guaranteed 
Plumbing and Heating. Everything cut-to- 
flt. 60 yrs. in business. Tliousands of cus- 
tomers. "You saved me $400.00." says Mr. 
R<Iw. Borkosky of N. J. Write todav. 
HARDIN-LAVIN CO., 107-17 C Perihing Rd.. CHICAGO 




Die Cut Oval Prints 

Something new for kodakers. Send 
negative with dime for sample and 
catalog of specialties for kodakeis. 
FRANK SCOBIE. 43-S, Sleepy Eye, Minn. 




A Ring You Will Be Proud to Wear 

Genuine Full Cut Diamonds [No Chips] SEND NO MONEY 



No. 6132. Solid Gold Men's 
Initial or Emblem King. 2 
Genuine Diamonds, 14-Kt. 
White Gold Top, Emblem (any 
lodRc) or any initial (Old Eng- 
lish) Yellow or White Gold in- 
laid in Genuine Hope Ruby or 
Black On.vx. Mention if desired 
In solid white gold or green gold, 
same price. Also give Initial or 
Emblem desired and finger size. 

BUFFALO JEWELRY MFG. CO 

501 Washington St. 



No. 6919. Ladies 14-Kt. white 
gold ring with genuine am- 
ethyst encircled by real seed 
pearls strung on gold wire. The 
mounting is beautifully pierced. 
Contains flowers of green and yel- 
low gold. AUo he had with genuine 
topaz, sapphires, genuine Hope 
ruby. Zircon and golden Kiipphire. 
Terms (6 Mos. to Pay) 
Give Finger Size 

«The Mail Order House" 

BUFFALO, N. Y. 



Dept. P 



(or at your Jeweler's) Ask for Free Jewelry Catalog 




Cor alerial 
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know they^re right— 
they^re Starretts^^ 




Vs.- 




And there's the same quality of ma- 
terials and workmanship in Starrett 
Hacksaw Blades and Frames that is to 
be found in the world famous Starrett 
Tools. 

Designed and manufactured by the 
World's Greatest Toolmakers, Starrett 
Blades and Frames give you the most 
economical cutting combination you 
can buy. They cut quicker and last 
longer. 

Have you tried the new Starrett High 
Speed Hacksaw? 

Ask your tool dealer for Starrett Hack* 
saws. Write us for copy of Starrett 
Hacksaw .Chart and Starrett Catalog 
No. Z^^AP" illustrating and describing 
more than 2500 Starrett Tools. 

THE L. S. STARRETT CO. 

WorU't Crealtu Toolmaktrt 
Manu/acturert of H€u:k»am Unexi-rtUd 
Scrcl Tape* Standard for Accuracy 
ATHOL. MASS.. U.S.A. 



1952 
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Just Sign Here . ♦ ♦ 



We'll send you a 
10-day tube of this 
unique shaving 
cream, postpaid 



1 



I' 

GentXemen: 




Palmolivc Shaving Cream embodies the four great essentials 
1000 men told us they wanted in a shaving cream, plus a fifth 
which we added. 

Its success is a sensation. Men are flocking to it by the 
thousands. 

We believe it will give you shaving comforts unknown to you 
before. TTnat it will surpass your present method of shaving in 
five important ways. 

In your interest and in ours, let us send you a 10-day tube to 
try. we know we can win you in this way. 85% of its present 
users thus were won from other preparations. 



Five Advantages 



1. Multiplies itself in lather 250 times. 

2. Softens the beard in one minute. 

3. Maintains its creamy fullness for 10 minutes on the face. 

4. Strong babbles hold the hairs erect for cutting. 

5. Fine after-effects due to palm and olive oil content. 

We're the makers of Palmolive Soap, as you know. Thus 65 
years of soap study stands back of this creation. We made up 
and discarded 129 formulas before venturing it on the market. 



Just send coupon 



Your present method may suit'you well. But still there may 
be a better one. This test may mean much to you in comfort. 
Send the coupon before you forget. 

PALMOLIVE RADIO HOUR— Broadcast every Wednes- 
day night rrom 9:30 to 10:30 p. m.. ca.slern tlmo; 8:30 to 
9:30 p. m., central time over station WEAK and 3:i Htattons 
associated wltli the National Broadcasting "Company. 



With the new unbreakable Bakelite top. 



3977 



10 SHAVES FREE 

and a can of Palmolive After Shaving Talc 

simply Insert your name and address and mall to Dept. 
B-1561. Palmolive. 3702 Iron St., Chicago, 111. 

Residents of Wisconsin should address Palmolive, Mil- 
waukee, Wis. 



(Please print yom name and address) 




Your old pho- 
n o e r a p h— 
with Motrola 
and electric 
pick-up to 
your radio — 
gives same 
results as the 
costly new 
electric 
machines. 



Press the button 

and let the 

Motrola 

wind your phonograph 

TJie Motrola is a small electric 
nidtor that replaces the winding 
crank on your phonograph. Read- 
ily attached to outside without 
marring the woodwork or affect- 
in <r the mechanism. Merely press 
the button and the Motrola winds 
your phonograph more quickly 
and evenly than you can crank it. 
Stops au(omatica//y when spring 
rt'aches proper tension. 

Quickly, easily applied 

Anyone can apply or detach tlie Motrola in 
a few minutcfl, using only a ecrew driver. 
Winds any make or size machine. No parts 

to wear out costs only a cent u month for 

electricity. Attractively finished, equipped 
with light socket plug and 10 feet of cord. 
Sold with our unqualified guarantee. Thou- 
sands now giving dependable, labor saving 
ser\ire. Ask your dealer for demonstration. 



t Write us today for T 
illustrated descriptive folder j 

JONES-MOTROLA SALES CO. 

370 Gerard Avenue New York City 

NEVER 

SHOWN 
BEFORE 

They can't tell you they've seen It 
for It's the llvest new bom baby 
you've ever seen kick. Action that's 
a knockout. Color too. Note the 
circle face. For inside or outside. 
You can sell It and get your money 
right now. Our deposit getting plan 
CLICKS. 

TRADE IN DEAL 

on our earlier numbers. Never heard 
of such a thing, did you? Well, we're 
Pioneers. High Hinders lay oft. 
Square shooters get the dope and 
territory immediately. SHOVV 'EM 
AND SELL 'EM— That's the slogan. 
Turnover la what the merchant wants 
and he can see It In this Sales Maker. 
If you want in write today. 

PRODUCTS COMPANY 

DEPT. A. KANSAS CITY. MO. 



NEW! 




folks: 

AT You WamtJ 
To Buv^ 

CAN 



DISPLAY 

405-7-9 E. 31st St. 



ENINCEB WILL TRUST YOU 




»END SOclNSTAMPSFORCATALOGUES 
>BIG M0NEY8AVINC FOR YOU 

UutidUDd rebuiItmotorcyrIfsJ2.St<)$HHJ, 

All machines fully guiirantced. 
. New bicycle.^ and motorcyclcB 
I Bt f.ictory pricu-a, save dealers' 
ll^rotitH. Mniorcyrif and auto- 
mobile tireB $A C.-rniilt-U' U'^e 

^ DENINGER PRICE CUTTEVC ROCHESTER. N. Y 



PAY AS YOU RIDE 



kMomcrcLES 



WE WILL TRUST YOU 
Pay As Low As $2.00 per Week 
Hendersons, Barley - Davidsons. Indians 
Slightly used and rt'built. Hundreds to select from. 
S«nd lOc for list today. 
MYEROW BROS. CO., IS Borkoloy St., Boston, Mass., U. S. A. 
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Meres 



Motorcycle Riders 



Modem performance from a distinctly modem machine. Don't look for 
this new day value in a motorcycle designed two or three years ago. 



IN appearance a vastly-better looking motorcycle, 
in performance a new machine with improve- 
ments from end to end. 

Motorcycling on this new Indian 4 will be an en- 
tirely new sensation. Smooth-flowing power that 
speaks in a whisper. Four cylinders ! Plenty of re- 
serve — twist throttle on the last fifty feet of hill and 
your sporting blood will tingle at the surge of 
power that sends you over the top. 

Pick-up ! With added power, and ingenious rede- 
signing of the transmission, changing second gear 
ratio and giving a faster, more positive method of 
gear shifting, a brand new degree of pick-up has 
been attained. 

ASK YOUR DEALER for a Demonstration 



And — to balance this pick-up — there are both front 
and rear wheel breaks. A new, simple foot action 
on clutch "locks-out" easily in traffic. 

Go to your dealer's — take the new Indian 4 for a 
spin— all by yourself. Stop by the roadside and 
look at the improved construction. Give it your 
own private "Road Test." Take the old familiar 
runs and compare the performance and pleasure 
with any motor you have ever ridden. 

Send coupon for illustrated details. If you don't 
know the name of your local dealer, ask us. 

INDIAN MOTOCYCLE CO., Springfield, Mass. 



Name Ate.. 



Addrest . 



City StaU 

Send literature on new Indian 4. Give name of near- 
est dealer (check only if unknown to you.) 

P. M. 10-28. 



Cor 
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Make Your Watches, Clocks, Etc., 

l/ieSkiA l*«J Ml^l*^ The very latest diecoTery in the ecirntific 
ViaiUie Wy l^lgllt wcrld. iluberto. praclimlly uii(.l.t»in. 

r except et aa ezorbitAnt prire, we bare at latt aucceeded in producinc thii rrn.arkahle 

LUMIN'OL'S FAINT, which, applied to the aur(ai-e of aiiv artirle. •inlK rays ol ohita llcl t, 
renderint it perfectly visible in the dark. THE DARKER THE NIGHT, THE MORE BRIL- 
LIANT IT SHINES. Quite Binsple to uae. Anyone — you can do it. A little sni'iifd to tl.« difl 
of jom watch or clock will enahl* yoti to t«U the time by nijht. You can coal the p.ueh l-ut- 
tona or iwitch i-lfitca ol your ptertric lnhta, match boxei, sod innutnerabh! ctfcr lirtirhs; 
make Totir own Liitninoiji Crucifixfa. l.'sinin.nn Roeariefl. etc. Small l>otUe. price 25c. Larrer 
aiiea. jOc and $1 pr^tpaid. JOHNSON SMITH » CO. De»t.828 RACIKE. WIS. 




CIGARETTE 
MAKER 

RoQ your ' own and mt« 
■lOM J - Bett«r and quicker; 
MTM more than h&li. Um 
your fiiTorlto brftnd of tobac* 
eo. Neat, ua^fnl, handy. 
Pocket aixe, weigU* H o*. 
Made entlrelv of ir)»tjtl, 
nickel plated. 2SG.3fer65e 
postpaid •nywhera. 




GOOD LUCK RING 

Very itrikinr, ou»int and 
uneommon. 83t«i- finlih; 
ekull and croubonea deticn, 
two brilliant, flaahlng cemi 
•parkle out of the eye*. Said to 
bring rf>^d luck.Owiy 25c ppd. 



NOVELTY BADGES ''«-T^ra 




Two Tsry novd metal badcei. oioktl 
pl«t*d. that you can wear, prinf you fun 
oat ol all proportion to tneir trifling coat. 
lOc, pach bade*, 3 for 25c« 79c pvr 
4pk* postpaid aaywtipr** 



MIDGET BIBLE 




eUMOSITY 

BiBsUe.tBibU 

U th« World. 

Bias of a poab- 
SKS .tamp, 
too ^aces. 

Said to bcinl 
■sod luek to 
the otroer. A 
CMoine work 

of art. Must .... 
be assn to be sppreciatad. Make cood iDoaey 
.rillM them to Frienda, eharoh aoqiiaintances, 
ate. PBICE ISe evh. 3 for 40e, 12 for 
itJSS, 100 for «7.M. Also obuinabis m 
taaUMT Biodioc. with cold sdces. Priee SOe 
•Mk. 3 far 31.33, S430 per dot. Macai- 
- " [ ttlaae for lae with MkUtH Bible. IBc. 



STAGE 
MONEY 



Withabunch 
of tlieaebllls, 
it Is easy for 
each person 
of limited 
•means to 
1 a I) p e a r 
prosperous 
by OoshlDg 
I a roll of 
'tbese blila 
\a t the 
Jp roper 
time and peeling olt a genuine bill 
or two from the outside of the roll, 
the effect created will be found to 
be all that can be desired. PrICM, 
postpaid; 40 Bills 20c. 120 for SOc, 
•r $3.50 thousand postpaid. 




Comical 
Motto 
Rings 

Lots of harmless fun and amuse- 
ment wearing these rings. Made In 
platinoid flntsh (to resemble plnti- 
Diun), with wording on enamelold, 
M illustrated. Price, only 25c 
PMtpold. Johnson Smith & C*. 




proTokrrv.t en 



Exploding Cigarettes 



JUST LIKE ORDINARY CIG- 
ARETTES. BUT SUCH 
REAL STARTLERS!, Tho 

box contuina ten senuine cig- 
arettea of excellent Quality. 
They appear »o real, but 
when CA<-h cicaretta la about 
one-third imoked. the Tictim 
ceta a rery great eurpriiw b» 
a loud BANG! A fffU mirth 
tirelyharnilcst. Prlc* 25c bog. 



SURPRISE MATCHES 

More fun than 
fighting with yourC \i 
wife. Look Ju8t 
like ordinary 
matches. Put up 
In boxes Just like reg-1IL» 
tUar Safety Matches.*^ 
As the victim tries to 
light one he gets quite a surprise. 
Plica 10c ptr Ooi. 3 b«m (or 25e, 12 fvr 75 cmtt. 




Theec clever 
lockfi cannot be 
opened unlesa 
you know the 
conibiiiRtion. No 
key neceaaary. 
For your locker, 
bicycle, toot 
rheit, mail box, 
thouaanda of 
uaea. Shackle 
and tumblera 
nickel plated. 
Wcicha trifle 
OTer one ounra. 
Small vet itronc. 
Secret and full 
instrurtionawith 
ea^h lock. Prlc* 
25c or 3 for 65c postpaid. 



Keyless 
Lock 




Wonderful X-Ray Tube 

|A wondcrfullittle 
instrument pro- 
Muclng optical 
illusions both 
surprl.slng and 
stxirUlnK. With It 

you can Me what i. apparently the bone, of 
V'l :r titicT., trj'-' let..! in a Iced p'T.^il, the in- 
terior openinc in a pine Hem, and many other 
aimilar llluaions. A myitery that no one ha. 
been able to astirfaetorily eiplain. Pries lOe. 
3 for 2So, 1 doseo78«. ielwsew Smltli «> Cm, 




Every Boy His Own Toy Maker 

A creat book for boya. It 
civet plain, practical instrue- 
tiona for making all manner of 
toys, macbinea and other ar- 
tSclaa, amusing and useful. 
[I'elU how to make a Steam 
iGncine. a Photographic Cam* 
rera, a Windmill, ^iicroacope, 
Electrical Machine, Galvanic 
Battery, Electric Telegraph, 
Electrotyping Apparatus, Telephone, Kaleido- 
scope, Slacio Lantern, Aeolian Harp; how to 
make BoaU of all kinds, Kitctg, Balioont, 
Paper Toys. Maaka. Card Racks, Wagone. 
Carts, Toy Houaea, Bowa and Arrowa. Pop 
Quna, Slings, Fiehing Tackle. Rabbit and Bird 
Traps, etc. 300 UTuatrationa. PRICE 25« 
Ppp^IP. JOHH«OW SMITH dh CO , 




Serpent's Eggs 

Box eonUins 12 egga. When 
lit with a match, each one 
gradually hatchsd^taelf into a 
snake eeveral 
feet long, which 
curls and twiata 
about in a moat 

li(«4ik« mannar, 

PH«« par box. lOo poatpald, 3 tor 25c- 




JOHNSON SMITH & CO. 



Dept. 828 



RACINE, WIS. 



A 0* Una CAIIm ol oar mtm 1328 CATALOO mallad aa raeolpt of 2 Sc. 
HaadaaaM Madias. BIwer aa4 baHar tkaa avar. Oaly baoh al its klad la 
I^VZI axlstaaca. Nearly OOO paces ef all the lateat trieks la ausic. the aeeiast 
■rr!??i| aavaltlaa, paxxlaa. gaiaa*, aoartlac seeds, rabber ataaips, aaaeaal and 
laterestlns beoka, eHrissltlea In aaeda and plants, ets.. aaareearaMe 




BLANK CARTRIDGE PISTOL 

^Pt*o£ectton aoainet B«r{7/ars,^7V-anips, & Dogm Special Offal 

^ Blank Cartridge Plitgl 



lOO Blank CartridM 
Teltt 




Well made 
effective, n _ _ 
elled on latest 
type of Revolver: 
appearance alooo 
enough to scare _ 
barKlar. When loaded It 
may be as elective sa a 
real revolver without den- 
ser to life. It takea stand- 
ard .22 CaJ. Blank Cart- 



ridse — obtainable ever 
where. Special cash wi... 



tol. 100 Klank Cartridres, and our new SSO paira 
. f CaUloK of latest novelties; all for ONLY 

31.50. Shipped by Kxprertn only. Cannot i;o by 
carcel post. Extra Blank Cartridces SOc per 100. 
Special lio'^ter (Cowbov Tyr>el t"r p--tol 50c. .S'o CO. D. ehipmenti. 



THROW YOUR VOICE 

Into a trunk, under 
the bed or any- 
where. LiOts of fun 
^ fooling- the teach- 
er, policeman or 
friends. 

, THEVENTRILO ^ 

a llttl© Instrument, fltsl 
in the mouth out off 
sight, used with abovel 
for Bird Calls, etc. Any- 
one can use It. 
NeverFails. AlSpagecourseon ventril. 
oquism, the Ventrilo, ALL FOR 10 CENTS 





eleewbere. Remit by Stampe, Celn. Money Order. Clieck, etc 
U. S.. Canadian and Foreign Stampa alee soeepted. 



Unaaed 



MAGICIAN'S BOX OF TRICKS 

Apparatus and Directions for a Number of Mys- 
terioua IViclcs. Enough for 
an Entire Eveninv'a SlOOr 
Entertainment . . . *| 

^HT Anyone Can Do Tliem \ 

It i. great fun niyetiiyine your 
frienda. Get this Conjurer's Cabi- 
net, and you will be the cleTereet 
("How in yot,r district. It contains 
Cie apparattl. for ten fir»l-rlaas 
tri-lc.. inrludlna 11.. M.VOIC 

UALL AND VASE TRICK (a 
wooden t>allis plaredmaide. and upon 
replacins the lid ha* disappeared^ 
and 1. found in someone eiM^'s tioek- 1 
e 1 ) ; 1 he m N DOO 1 It I CK C A H US | 
(can be nindo to cliaoge completely 
no less than five times): 1>JS- 

APPEARI.no coin box (a coin, placed in the wooden boa, yani.lie. 
t'Ue.V.^f."*" ? "nother denomination); 'I he GL.iss GOB- 

LL 1 I RICK (a com u dropped into a glnm of waUr and when the wale i. 
tHiured out the coin ha« vanis lied ai«i is found •otnewhereeUe): the RIBBON 
l-ACTOUy FROM TUE .MOUTH TRICK (a eeemirtly enjiewi supply of 
5?. r?!i,P??'J.,'.',"''?"" "^omea out of your mouth); the DISAPPEARING 
)1AN DKl.Rrilll.J (a hondkerehiet held in the hand myeleriously vanishes): 
the WIZARDS, RING COIN IRICK: the ENCliANIEU BtJTTLE (no 
9?Si'r-t^',"","'^ ".".'We to make it lay downl; the GREAT HAT AND DICE 
THICK (alarce dice la placed on top of a hat. disappears, and is found under- 
K^V'.?''"',"? oie haa touched tho bat), and last, but not least, the GREAT 
PHANTOM CARD TRICK, or t»>o from five leaves nothimt. Full in- 
etruclion, are sent for performing each tri. k. In addition to tho above, a 
number of other festa and illusionsorefullyeinlained for whieii vou can easilv 
msk. or procure the neccrsary apparatus. Price comolote SI. 00 postpaid. 




U. S. BABY TANK '^^r^,"^'.^t:^r 




Moet ramarkable toy 
?7*^'" ■'■^'''I'ed. By drawing 
the lank backward, either 
with tho hand or over tha 
fl^'or or table and then 
pUcirg it down, it will 
icrawl along, overcom- 
,ing ,iU ohAtaclee, (n the 
Bamti lifelike manner 
as tl.*- larger Tankthat 
proved so deadly in 
the great war. What makes 
it go irt ^(iniewhat of n mys- 
tery, for tlu;re is no mechan* 



I J • . - J .V tl-cre isno mechan- 

ism to wind up aa u nsnally underatood with mechanical toys, yet thia tank 
will keep plodding along ten times longer than the ordinary run for toys. 
It will perform dosens of the moet wonderful stunts; it will eo backward or 
forward at wiU; 2H incfaea long. Price only 25c pfepitd. JOHHSON SM f TH A, CO. 



Look ifflkisii Look' 




d erful 
ment. 

Greatest 
thing 
yet.Nlne 
separate 
articles 
in one. 

t 'iTSSOMI W Everyody de- 

c ^flfnr^l^^alr « lighted uitli it. 

l^HI,, ni^HB^^^ Odd, curious and interest- 

^"■•LUU ^^^^^ Ing. Lots of pleasure as well 
as very useful. It Is a double Microscope for ex- 
aminini; the wonders of nature. It is also an 
Opera Glass, a Stereoscope, a Burning I^ens, a Reading 
Glass, a Telescope, a Compass, a pocket Mirror, and a 
Laryneascope — for examining eye, ear, nose and tliroat. It 
Is worth all the cost to locate even one palnftil cinder in the 
eye. Folds flat and fits the pocket. Something gre.it — you 
need one. Don't miss It. Sent by mail. Only 35e er 3 tar S1.00 
JOHNSON SMITH * CO., DEPT. 82S XACINE, WIS. 
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WONDERFUL RADIO! 

Super-Eight-100% Electric 

8 TUBES — SINGLE DIAL 

Coast-to-Coast 

Shipped Direct from our Factory on 



30 Days free Trial 



[Battery or Electric] 

Metro's lat«>8t achievement — the world's greatest electric 
radio set. Powerful long distance 8 tnhe receiver — clear- 
ness of tone that Is astountllnc— ultra-selective. Radio engl- 
ne<'rs pronounced It the ultimate for all-around i)erfectlon. To 
prove our claims, we will send this marvelous set to you direct 
from our factory on 30 days' free trial. Compare Its (juallty, 
beauty and price with any other radio on the market, and decide 
to keep It only after you are satisfied that the new VJ2'J Metro- 
dyne Super-Eight Is the peer of them all. 



SUPER-EIGHT ELECTRIC: 



Save V2—L0W Price a Big Feature 

Amaiincly low price! Console or table "cabinet. Low 
cost of distribution direct from our factory enables us to save 
you al>out half regular value. Never before have you been 
offered such 8<"t3 at such low prices. We are so sure of their 
quality, beauty and performance plea,slnK you that we will let 
you try one for 30 day* before deciding to keep or return It. 

SUPER QUALITY THROUGHOUT 

Eight powerful tubes. Highest quality low loss parts. 
Illuminated single dial. Positive switch control— simply turn 
a knob and it's on. Select your stations with accuracy at any 
desired volume. Beauty of tone unsurpassed. Console and ta- 
ble cabinets are handsomely grained genuine walnut, hand 
rubbe<I. In two-tone effect — artistically carved trimmings. All 
metal parts finished In two-tone gold. Seeing Is believing. YOU 
WILL BE THE JUDGE. 





Ciorgcous coiLsoIe with newest 
tyix;, built-in .sonorous siwaker. 
Hcproduccs I'liliro raiigcof vcx al 
and In.struiiionral niusio. amazingly clear and 
distinct, l.uu , dlrccl-from-lUe-factory price on 
30 DAYS' FREE TRIAL. 



METRODYNE 
RADIO SETS 

Are Equipped For 

BATTERY or 

ELECTRIC 
OPERATION 



I Agents and Dealers < 

^ The 1929 Super-Eight line offers great * 
' monev maklne ODDortunltles. Nothlnellke ^ 



money making opportunities. Nothing like 

► them for high quality —nothing near them i 

► in price. Ix-t us prove this by shipping i 
y you a DEMONSTRATION SET 



on 



130 Days' Free Trial ^ 

^ Test it— compare It — demonstrate It to ^ 
[ pro8i>ective raidio buyers. Get our liberal ^ 
^ discounts — exclusive territory — newspa- ^ 
► per and billboard wlvertlslng offer that i 
win help sell Metrodync radios quickly. 



Wf arc one of the'pionrers of radio. Tlie miccees of Metrodyne sets id due to our liberal 
30 days* trmm trial offar, whidi civt.-<i you the oppurtnnity of iryinc befi-ie 
buyin<. Thotisandff of Mrtroaynen haw bt-en boucht on oiir libcrnl frt>c trial baiii«. 
Wo will Rvncl y<iii hundredii r>f IcttfTM froiTi owrifr* who nfi-lHtni Dip Mrtrodyiif mm 
the Krcatcflt radio fpt in the world. A postal, letter or tlie roiip«>n brincn roniplete 
information. tp«tinionimlii, wboieftale prices aud our liberal 30 days* frva trial 
offtor-WRITE TODAVI 

— — — — - — — — — — — — — ■ 

I METRO ELECTRIC COMPANY 

ij^^j^^l^ ■ I '71 N. California Arenaet Dept. 21 

iiV B. V^Migg^ajfi. M . Cliicago, Illinois 

J's "Gentlemen: 

I Send me full particulars about Metrodyne Super-Eight 
I sets and your 30 days' free trial offer. 

oci/u ^d^o.i Today for Our m 

30 Days' Free Trial Olter^' 

Metro Electric Company 

SI61.7X Worth CalUorala Avenne ■ " " j/,;^ iniereated in ' AGENT'S propoMion, ' ri 
Dept. SI CHICAGO, ILLINOIS I place an "X" in the square B > | | 
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Protect Your Ideas 

Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents are filed in the U. S. Patent OflBce. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 

Prompt, Careful, Efficient Service 

This large, experienced organization devotes its entire time and attention to patent and 
trade mark cases. Our offices are directly across the street from the U. S. Patent Office. 
We understand the technicaUties of patent law. We know the rules and requirements 
of the Patent Office. We can proceed in the quickest, safest and best ways in preparing 
an application for a patent covering your idea. Our success has been built on the strength 
of careful, efficient, satisfactory service to inventors and trademark owners located in 
every state in the Union. 

NO CHARGE for Information 

On How to Proceed 

The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my "Record of Invention " 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet, and the "Record of Invention" form, together with detailed information on 
how to proceed and the costs involved. Do this NOW. No need to lose a minute's time. 
The coupon will bring you complete information entirely without charge or obligation. 
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My Patent Law Offices 

Just Across 

Street From 
U.S. Pat. Office 




mvenbrs 

Strict Secrecy Preserved 

All communications, sketches, drawings, etc., 
are held in strictest confidence in strong, steel, 
fireproof files, which are accessible only to 
authorized members of my staff. Feel free to 
write me fully and frankly. Your case will 
have my personal attention. It is probable 
that I can help you. Hig-hest references. 
But FIRST — clip the coupon and get my free 
boob. Do THAT right now. 

Clarence A. O^Brien 

Registered Patent Attorney 

Member of Bar of: Supreme Court of the 
United States; Court of Appeals, District of 
Columbia; Supreme Court, District of 
Columbia; United States Court of Claims. 
Practice confined exclusively to Patents, 
Trade marics and Copyrights 



Above is a view of my draft- 
ing and specification offices 
where a large staff of ex- 
perienced experts are in 
my constant employ. 
AH drawings and 
specifications are 
prepared 
under ni y 
personal 
supervision. 



On 



Clip tliis Coupon ^mi Aiail it 9lolo/ 



9. 



CLARENCE A. O'BRIEN, Registered Patent Attorney 

70-F Security Savings and Commercial Bank BIdg., Washington, D. C. 

Please send me your free book, "How to Obtain a Patent," and your "Record of Invention " 
form without any cost or obligation on my part. 



Name. . . 

Address . 



{Important: Write or Print name clearly.) 



aterial 
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11. 



m 




Our N«w Yeric Offlca 
Suit 1007 Woelworth Bids, 




I --^^K 



1*1 



Our Phllad alphia Office 
khSlS-StS UbertyBldg. 





TRADE MARKS 
COPYRIGHTS 



Have You An Idea? 

FOR THE PROTECTION 
OF YOUR INVENTION 



Our Washington Office, Victor Bldg. 



Our Offer: 



YOUR FIRST STEP 

The inventor should write for our blank 

form 

"RECORD of INVENTION" 

This should be signed and witnessed and 
returned to us together with model or 
sketch and description of the invention for 

INSPECTION AND ADVICE 

No Charge for the Above Information 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

How to Obtain a Patent 

Contains full instructions regarding U. S. Patents. 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion. Information regarding Trade Marks and un- 
jair competition in trade. 

Our Foreign Book 

We have Direct Agencies in Foreign Countries.and se- 
cure Foreign Patents in shortest time and lowest cost. 

Progress of Invention 

Description of World's Most Pressing Prob- 
lems by Leading Scientists and Inventors. 

We Regard a Satisfied Client as our best advertise- 
ment, and furnish anyone, upon request, lists of clients 
in any state for whom we have secured patents. 

Higfiest References — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

PATENT ATTORNEYS 

Main Offices: 789 9th St., N. W., Washington, D. C. 

Opposite U. S. Patent Office 
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DELAYS ARE DANGEROUS 
IN PATENT MATTERS 



IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing date in the Patent Of?ice. To secure special prep- 
aration of your case send $25.00 on account with model or 
sketch and description of invention. 





Our Chicaeo Offica 
Suite lllOTacoma Building 




Our Pittaburgh Ottic* 
Suite 514 Empire Building 



MAIN OFFICE, VICTOR J. EVANS & CO.-VICTOR BUILDING, WASHINGTON. D. C. 

Our Lawyers Practice in all U. S. Courts and defend Clients 
in Suits inrolving Patents, Trademarks and Copyrights 

OUR ORGANIZATION OFFERS i j r w c p 

PERSONAL SERVICE " 5 Z S C 

By Experienced Patent Lawyers, -astJ^.-J^' ^ ~ 



All Communications and 
Data Strictly Confidential. 
Interference and Infringe- 
ment Suits Prosecuted 



Solicitors and Draftsmen 



I^REE I VICTOR J. EVANS & CO. 
I CO UPON I PATENT ATTORNEYS 

I 
I 



NEW YORK OFFICES 

1007 Woolworth Bldg. 

PHII.ADEKPHIA OFFICES PITTSBURGH OFFICES 
518-519 Liberty Bldfi. 514 Empire Bldg. 

MAIN OFFICES 

Gentlemen: 



CHICAGO OFFICES 
1110 Tacoma Uldii. 

SAN FRANCISCO OFFICES 
1010 Hobart BIdg. 

789-9th Street, N. W., WASHINGTON, D. C. 

Please send me Free of Charge your books as described on preceding page. 



I 



I 



Name. 



Address 




Our San Francisco Office 
Suite lOlO Hobart Building 



Ccr aterial 
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ATENTS 



TRADE >MARKS 

REGISTERED 




$300,000 

For This Invention 

That's what Eastman Kodak paid for the 
Autographic idea. Thousands of other in- 
ventions are needed and offer enormous oppor- 
tunities for earning fortunes. If you are of an 
inventive turn of mind whv not concentrate 
on things that are really NEEDED. Get 
Raymond Yates's new book 

**1000 NEEDED INVENTIONS** 

Costs only SI. 25 and may .start you thinking along the right lines. 
You'll set nowhere just fussing around. Concentrate on what the 
Industries need, and on what the public wants. Mr. Yates's book 
tells you what these things are. Send no money. Just write postal. 
Pay mall man $1.25 plus postage when book arrives. Your money 
back If you want It. This offer limited. Write now and get on the 
right track. (Outside U. S. $146, cash wUh order.) 

BUREAU OF INVENTIVE SCIENCE 

Dept. 310, Wisner Bnildingv Rochester, N. Y. 



PATENTS 

Don't Lose Your Rights 
To Patent Protection 

Before disclosing your invention to anyone send for 
blank form "EVIDENCE OF CONCEPTION" to be 
signed and witnessed. As registered patent attorneys 
we represent hundreds of inventors all over the United 
States and Canada in the advancement of inventions. 
Tlie form "Evidence of Conception," sample, instruc- 
tions relating to obtaining of patents and schedule of 
fees sent upon request. 

LANCASTER & ALLWINE 

480 Ouray Bldg. WASHINGTON. D. C. 

Originators of forms "Evidence of Conception." 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model for preliminary 
examination of Patent Office records. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers 
and Bonded Attorneys, published by Rand-McNally & Co., Chicago, 111.; The Baggott 
Ab Ryall Directory of Guaranteed Attorneys, published by the Ryall Legal Directory 
Company, New York City; Flugel's List, published by the Legal Directory Publishing 
Co. of St. Louis, Mo.; the American Lawyers Annual, published in Cleveland, Ohio; 
Eyre's Law List, Bush Terminal Building, New York City. 

Victor Buildine, 724 Ninth Street, N. W. 



WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 



WASHINGTON, P. C. 



Cop, l.a . 
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PATENT 

TRADE-MARKS ' DESIGNS 
FOREIGN PATENTS 

MUNN & CO. 

PATENT ATTORNEYS 

Associattd sitice 1846 with the Scientific American 
Scientific American Building Scientific American Building 

24 W. 40th St., New York City Washington, D. C. 

Tower Building Van Nuys Building Hobart Building 

Chicago, III. Los Angeles, Cal. San Francisco, Cal, 

Books and Information on Patents and Trade-Marks by Request. 
Associates in All Foreign Countries. 



INVENTORS vfJ^^As 

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of 
Invention Blank, sent Free on request. Tells our terms, methods, etc. Send model 



invention for INSTRUCTIONS. No 
charge for the above information. 

RANDOLPH & CO. 

301 Victor BMg., WASHINGTON, D. C. 



» Name 




■ Strfrt 


• City 


State 





Patents 




Inventors who derive largest deserved profit 
and heed certain simple but vital facts BEFORE 
applying for patents. Our book PATENT 
SENSE gives these facts. Sent FREE 

LACEY & LACEY 

WASHINGTON, D. C. 

ESTABLISHED 1869 
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'^v;^'^No. 290-$60 ^ 
$S Deposit— $1 a Week 

ificent 'cluster of . 7, fine 
quality, full cut,* sparkling, blue- 
white, Kenuine diamonds is set in i 
solid platinum disk. Disk is set in an 
exceptionally popular, beautifully 
hand engraved, IS Kt. solid white 
^old mountinflr. This gorgeous^ 
<!lu3ter has every appearance 
of a $600 solitaire. 



To 
Pay 



lO 

Days 
Trial 



SEND NO After yon get the 

M4«ME>vrin(r, pay only 
V n l!> I $5.00 to the post- 
man. If yoQ keep it, pay only 
$1.00 a week for one whole year. 
DON'T BOTHER WRITING A 
LCTTER: Just pin this ad to a 
oiece of paper with your name, ati* 
dresa and finger size on it and 
state whether white or colored. 



Wearoanold Money Bacfc 

e^^fo^dil'! GUARANTEE 

mond importers. You tak* no 
risk. If ^ou are not satisfied that 
the ring is thobiijirciit harjtain you 
ever got, return it within JO days 
and we will refund every cent 
you paid. All creditdealings kept 
strictly confidential. No delay. 

PRICE CUT TO $60.00 —WORTH $100.00 

You can now buy this gorgeous ring at the wholesale price. Compare 
it with similar rinijs at $100. Wo guarantee it to stand any test or 
comparison. Greatest bargain otTered by any Diamond Importer. 
WeallowS^ annual inereasa in exchange for a Inrgcrdiamond ring. 

Write for FREE Illustrated Catalog 

It brings our large Jewelry Store right into your home. Give") weit,'htg 
gradea and complete description so you can buy diamonds like aa ex- 
pert. Giveq information other jewelers dare not tell. 

AGENTS WANTED-EARN S200 WEEK. WRITE FOR DETAILS 

STERLING E'^^S C^: 

DIAMOND IMPORTERS-»1,000,OOD STOCK-CSTABLISNCD 1S7» 

1540 BROADWAY DEPT. 2519 NEW YORK 



PATENTS 



TradeMarks, Copyrights.Patent Litigation Handbook with 
illustrations, 100 mechanical movements. Scnl free on requesL 

ALBERT E. DIETERICH 

formerly member examining corps U. S. Patent Office 

PATENT LAWYER and SOLICITOR 

621 -A, Ouray Bldg. 
27 Years* Elxperience Washington, D. C. 



KJM^^ ^JE€nuC€tsH-SurA 

^ ^ -- « can easily 

Amu lfUfCiRearn$15adayor 

more takinn orders from your friends and 
neighbors for our fine tailoring. Orders 
come easy when you show our swell sam- 
ples and smartstyles. We ahow you 
llOliif— you don't need to know any thine 
about tailorinf? — simply follow our 
directions— we make it easy. 

YOUR SUIT FREE 

Oar new plan enables yoa to get one of our 
flnemade-to.order suits, in any style you want, 
witliout one penny cost to you. 

Naw.EUs New Btyle, eonven- 
W" WW W' P* Sample ient carrying case 
■ OUTFIT outfit, large all-wool 
Bamples. all supplies necessary to start at once 
-furnished FREE. WRITE AT ONCE. 

Progress Tailoring Co., Dept. X216, Chicago 





ChaigingBatteries 

^Starts ybu 




Let me showyou how to make 
big money right from the 
start. I've prepared a FREE 
book explaining all details. 
First week's profit pays for all equip- 
ment. You can get all the battery charg- 
ing business in your community with my 
Service Station Charger— it 'sy ears ahead 
of ordinary chargers — handles 50% to 70% more bat- 
teries. I explain everything — start you in a 
business of your own and put you on the way 
to big money. Write for FREE Book. 

C. F. HOLMES. Chief Ensinear, DtpLPM] 

MtpendeirtEltctric Works, 5116 Raveaswood An., Chicap 




^SSt FORD Into The ''LARK" 




SCOO Red-l-Kut life m ClassSnatJ Vvnoutmin-Ai red-i-KUT 

O"^ size natter ns > t ^ Ufe-iiio pmUrna and picture 

' ■ initructioM stiow how you 

can easily coDTert your Ford 
intu tiiifl Fast, Saucy, Spor- 
Car aa thuuiHnda liave dona 
with eaaily obtained niat«* 
riala. No need to lay up the 
car. Rear aeat folda, making 
4*paaaeD(er car. Stnd iOe 
coin for aciual body |>Ao(a 
aiul n«w monuol of otW dtttinetiw aporl body vattern» frtm 9S.80 up — **RKO^ Suei 
'*Swino-Lo"ir9n9,Topa and Windthieldt. OHDEH HIGH T NOW 

KUCMPCL COMPANY.lOl Ku«mpel BldB-GUTTCNBCRG, IOWA 

21 A Das^* Flree Trial 

N«w Med«la DOW rMd7 for ddlTerr 
direct from our factorr. A»t«ni»king lowpHcaa 

«nd tcrma. Do not buy oDtil 7oa sot th«iii. 
RIDER AGENTS WANTED to rldo and axhihit 
nmpla. Uak* bir monay. Muymodala tZI.SOcp. 
A|*g^^^ Guaranttmd tl.SO aacfa. whaela. 
1 I IFV9 lamp*, horaa, egnipmaDt mt half 
■ M Msualpriam. S*nd No MoMy. Writa for 
^ ava^MBa oar marv«loas_pric«s and 

nilS<lU CYCLE CftDept-R-iosCBICAU 




Catch Fish! ^ 




Eels, Mink. Muskrats with 
our new foldinR galvanized 
STEEL WIRCTRAP. Write tor our FREE TRAP OFFER and Bargain 
Catalog. $1 Box of our famous Fish Bait FREE to Introduce our traps. 
WALTON SUPPLY CO., 3S02 JUNIATA AVE.. ST. LOUIS. MO. 



EDGAR M. KITGHIN 

Attorney & Counsellor at Law 



Palm) and Trad* Mark Speclailtl 



805 G SI. N. W., Waihlncton, 0. C. 



PATENTS 



Write for FREE Inatructiona. Send 
Drawing or Model for Examination. 

CARL MILLER. Patent Attorney 

former member examining corps U. S. Patent OfBce 
260 McGill Building Washington, D. C. 



BLUE BOOK ON PATENTS 

AND PRIORITY RECORD BLANK GRATIS. 

MONROE E. MILLER, PATENT LAWYER 
411-/i Ouray Building. WASHINGTON, D. C. 

ELECTKICAL AND MECHANICAL EXPERT 



DIE'CASTING MACHINES 



R.BYRD. 



p. D. 8 COR. BUFFALO & 
SALTSMAN ROADS 



ERIE P 




ALL GIVEN 




10 year Kuar. Watch with rhatn and rinfr, lanye , 
KaBtmanRoll KilniCamerai»r 22 cal. Hamilton Rille. 
yourH for introducing finest assorted liquid perfume at 15 . 
abottle.Sendfor20buttleHaod choone friftaaperufTer inour catalog. W0 truat 

i/au-ju8twpit« to BELL FERtUMi: CO., Dep. A153. Vhlcago, lUT 



Cop;yiiL,:i;u^ :ndterial 
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BE A 
SLAVE 



Be indepe ndent and make 
bill profits with the — 
NEW IMPROVED BEISSER KEY MACHINE 

Vou can start a business of your own, no experienr e 
noro.ssary. The only key machine that cuts AM. 

kinds of keys. No hand-filing. Mako first keys by number 
\x-ithout takinc; locks apart. Lorksniith instructions fur- 
nished free. Good ProiKjKition for Agent.-* Write Today. 

BEISSER KEY MACHINE COMPANY 



407 Fort St. East 



Detroit, Mich., U. S. A. 



BIG HON 



FOR YOU 




AGENTS— Yoa'll find bl? 

protit.s tallin(ir in your lap 
— letting your friends sea 
this Marvelous Sunshine 
Radiant Heater. Every 
home a hot prospect. 
Gives clean, live gaa neat 
no matter where you live 
for IHc an hour. Noser- 
vicinc; no installation- 
no investment nor stock. 

Yoa collect profits in advance. Thonsanda In nael ^ 

SUNSHINE Witill 

Makes and Burnt Its Own Gas. 
VWt W Startling Offer Ever Made! Try 

* one Jn your own home 15 days. Write 

quick for full details and make territory reservations. 
SUNSHINE SAFETY LAMP CO. 
331 faotory Building, Kansas City, Missouri ' 




BuiiD):s;;5'.?)r^.cL0CK 

Turn idle hours Into welcome dollars building c'ocks, very 
p: ofltal)le spare time work. We furnish plans, instructions, 
works, dials and all materials at low prices. 

BANJO CLOCKS, MANTEL CLOCKS 
WORKS AS LOW AS $1.65 
GRANDFATHER CLOCKS WITH CHIMES 

.4 sic for our attractive FREE Blueprin t plan and catalog. 

AMERICAN CHIME CLOCK COMPANY, DepLM 
1670 Ruffner Street PHILADELPHIA, PA. 



Boils SO Gallons 

In Less Than Hour 



No Other Compares With Tlito 

Improved Oil Burner 

Use OrJUntay Ketoune or Coal Oil 

fBornt OntdoM* asWell as ladooM] 

TiE most remarlcable Kerosene Burner ever 
builc Boils down apple cider, maple •vniPt 
molasses, etc., ta half the ordinary time. Ideal buc> 
serf or dairies, butchers, indispensable on the fam» 

PEOOUCE8 TERRmO HEAT WITH 
SILENT BLUE FLAME 
.NOISE 

ISMSLI. 
ISMOKS 
^SOOT 

So efficient it pre* 
duces twice the 
amountofheatofCitVEasBtnalRhecost.SotimpIe 
anvone can install ancf operate. Double generatoc 
assures continuousoperation without shut-downs. 
Nothing to wear out, starts in a jiffy, will last a. 
life time. Every burner guaranteed fully. Write for 
special Introductory price and free catalog of out* 
door utility and kitchen stove oil burners. 
NOME MFG. CO.. Dept. 241S. 18 E. KInzieSt, CHICAGO 







"BUI Carola" 
Landauu 
Seratuulen 



7& 



Couldn't Play a 
Note— Now Makes 

$IOO 

a week 

"When I sent for your catalog, I didnt ' 
know a note of music. A few months 
after I bnaght my Wurlitzer instrument, 
I had taken my place in a prof essional 
orchestra. Now I am making $100 a 
week, throe times what I made as clerk. 
I wish everybody knew how easy it is — 
I anyone who can whistle a tune can learn 
to play a-mosical instrument." 

—Bill Carola 

Free Trial 

Easy Payments 

You may now have any Wurlitier fa- 
Btrument for an ample free trial in your 
own home. Examine the instrument, 
note the fine workmanship, the full, 
rich tone value and especially how easy 
it is to play. No obligation to buy — no 
expense for the trial. We make this 
liberal offer because we want you to 
try tor yourself a genuine Wurlitzer 
instrument, the result of 200 year's ex- 
perience in musical instrument building. 
Easy payments are arranged to suit 
your convenience. This is ^oar oppor- 
tunity to try a famous Wurlitzer instru- 
ment in your own home. Send for 

Free Book ^ 

Illustrates and describes every known ij ' 
musical instrument — more than :;MO^*f:- 

articles, many of them shown in full ** _ 
colors. All genuine Wurlitzer instruments— buy direct from Wurlitzer 
and save money. Special offers on complete outfits. 
We also give yoa our Froe Trial, Easy Payment Plan. No obligation. 

Send Coupon Today ! 

^TheRudoIph 

117 E. 4th St., Cincinnati 

Fend me your Free Book on musical instrument-s. Also your 
Free Trial, Easy Payment Plan. Ho obligation. 




Nam* 

Address... 



City Stats.. 

i,l7istrument 



Copyrtoht, I OSS, The Rudolph WurlUur Co. 



Cri 
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yriTTE FAMandMNCH ENGINES 
aiNewlowPifices - Cish orEasylerms 




IVT YThrottlinprGovernorEngrines furnish smooth, 

steady power, and I mnke a type and size for every 
farm and ranch need. Built of alloy-step), to inerejise 
strength and reduce weipht. WITTL all-fuel carburetor 
Buccessfuliy burns low grades of distillate or kerosene. 
WICO Matrneto with retard lever assures quick and 
safe starting regardless of weather conditions. Life- 
time Guarantee for your protection. 



^ WITTE 

Log & Tree Saw 

Vfith ALL - PURPOSE, ALL- 
FUEL ENGINE. Cots up 16 
to 40 cords of wood a day on 
just a few cents worth of cheap 
fuel, also cross ties, fence 
posts, etc. — safe, easy to oper- 
ate. All-purpose engine can be 
used for all other power jobs 
around the farm or ranch — run- 
ning Feed Grinders, Milking 
Machines, Cream Separators, 
Pumping Water for Home ana 
Farm use, etc. Lifetime Guar- 
antee for your protection. 



FREEf 

Catalog* 

describing WITTE Types 
"F" and "H" and Heavy 
Duty Engines and all im- 
provements, also labor sav- 
mg power outHts — log and 
buzz saws, pumper outfits, 
etc. — all at direct factory- 
to-you new low cash or 
easy terra prices. Send to- 
day for your copy. 

ED. H. WITTE, Pro*., 

WITTE ENGINE WORKS 

1747 Oakland Avenue/ 
1747 Liberty Street, 



Cash or 
Your 
Own Terms 

No interest to pay. Yes, 
I will give you a full year 
to pay for your WITTE 
Engine or Outfit. 1 want 
it to pay its own way while 
you pay me. It's so much 
cheaper to have your work 
done with a WITTE than 
it is to hire help 




Horse 
Power ^ 




KANSAS CITY, MO. 
PITTSBURGH, PA 



Puts This 
WITTE To 
Work for You 

WITTE Type "F" on Wood Skids, 2 to 6 

H-P.— Runs milking machines, feed grinders, 
cream separators, pumps water for home and 
stock, irrigating, etc. Easily and quickly taken 
wherever power is needed. Send for catalog. 

A Size For Every Need! 




Complete! 

H & A UNIT PLAN CRAFTSHOP 



Now you <*an buy a complet*'. practical, home work ^hop on the unit plan — jcct 
iu«t Uie items you want or can afford now, and add otherit aa you need them. 
ConaistH of the famous H A A Wood Lathe, pluM Tilfine T»ble. Rip Paw, Hrrolt 
Baw, and complete aiisortment of RrcewKiry tooln. Double npiiidte H II P. motor 
furniflhea po»-er for iIm; whole outfit. 1-3 H. P. motor if deflired. JUST PLUG 
INTO THE NEAREST LIGHT SOCKET. Writ^ for complete deiwriplion and 
pric«a. AU items priced acparately so yuu can make up your own aasortRient. 

HESTON & ANDERSON, 610 Western Avenue. FAIRHELD. IOWA 



Interlox ' 



MASTER SL/DE RULE 



Speeds up all measurins. 
Sltden in and out — no foldinc- 
Direct-rcodinK for instant In* 
sidtt measurements, a* well 

ma outside. Any lenttb. 2 to 

8 ft.. 20e UneU ft. If oot »t dealera, msA poatpaid. 



MASTER RULE MFa. CO., S13 K. t38th StrMt. NEW YORK 

DeoUr* and AotrUt: Write for attraetite propontion. 



Make $25 to $50 per day 
and be Your Own Boss! 



$25 To $50 

Per Day Drilling Wells! 

Cash in on demand for good wells in every com- 
munity! Any man with mechanical turn of mind 
can easily operate one of our drills, make big 
money, be independent, work the year 'round! A 
few hundred dollars starts you in this big pay- 
ing business — pay balance out of earn- 
ings! Write for FREE CATALOG de- 
scribing ARMSTRONG ALL STEEL 
WELL DRILLS — gasoline traction or 
non-traction models. 
Write now — today — Armstrong Mfg. 
Co., 810 Chestnut St., Waterloo, Iowa. 




HSB I^ScHROETErS Scroll 
Jiflfcr ?Tf^ ^=~ ^ Home or 




rrr More Infcrm.-inon Write for Oor Scroll Saw Totl CalaliC 
SCHROETER BROS. HARDWARE CO. 

eiO Waahlngton Ay., ST. LOUIS. MO. 



Motor Driven 
SAW for 
Small Shop 

The saw is mounted on m DMt 
wood base and has • 7 S-inch nickel 
plated ttltinc table which ta esscn- 
tiiU for ialay work. The work which 
can be accomplished is 
iiiarvelouii. Has a ranee 
of work from the finest 
iriUy up to 7/8-inch 
wtiite pine. A prarti- 
cnl machine for eawing 
Radio panels such as 
bakclito, sheet brara. 
hard rubber, bone, 
6bre. etc. Jfaa 10- 
inch swine. Weifht 
only 21 pounds with- 
out motor. We aop- 
ply i cAtaloc of 250 
ii^itM.i: 'rr<' scroll aaw 
ii--\i.u-i with each 





CrO Utility mill 



The Makers of the 
famous C-O Garage 
Tools and Equip- 
ment, known Uie 
world over, offer you a 

7~ Utility-Drill complete, n™.. i,„i™.._.„ m^-.. 
ready for the job, fo^ ?l°^„*.'''i?i!f "^1?,'^ .^T'i'S 
ONLYru nn in 9' circle: 2 ^ ' up _an<l 



cycle, single phase. AC, with 
cord and switch; belt drive; 
3-jiiw chuck; llxG* bench 
space: 23' high; weight 62 
pounds. 




ONLY $34.00. 
Not an attachment nor a 
makeshift, but a real drilling 
machine designed by master 
engineers. 

Here's real drill value — juat 
read these spccificatlon.s; Ver- 
tical type motor, ilO volt, 60 

Also furnished Inothervoltagesand cycles. Prices on request. 
<Jrdcr today or If you need more Information write for circular 
Fin^LY GUARANTEED 

CANEDY-OTTO MFG. CO. 
Dept. PM. Chicago Heights. II 



down spindle run; 7H' 
range on column: 1100 to 
2200 spindle speed. 
Ideal for garages, repair and 
service plants, factories, all 
mechitnlcs and farm and 
home craftsmen. 



^5400 

.COMPLETE 
L WITH' 
^MOTOR 



Cor. -atrial 



POPULAR MECHANICS ADVERTISING SECTION 



147 




Band Saws 



sped 
Simonds for 



Too tougjhi to quit on 
the hardest job 

You should use Simonds Band Saw* be- 
cause cheir remarkable tension and edge* 
holding qualities permit faster feed and 
better cutting, thereby increasing lumber 
production and raising the grade of the 
output of the mill. The endurance and 
superior life of Simonds Sawt decreaae 
expense and increase mill profit. 



Economy 



SIMONDS SAW^AND STEEL COMPANY 

"The Saw Makers" Fitchburg, MaSS. Estahlithed i8ii 

BRANCH OFFICES AND SERVICE SHOPS IN PRINCIPAL CITIES 



^Saw Books FREE 



"SAWS IX THE HOMK" gives 
many helpful hints for home vvork- 

sliops; "SAW SENSE" tt lls abrmt Hand Saws, tlieir use 
and care. Both booklets are FREE. Write u.s twlay. 

E. C. ATKINS & CO., Dept. P, Indianapolis, Ind. 



ONE HANDLE TAKES THE PEACE OF MAN 



H" tqiiare oonneclton. Six aocketii 
7-10", ij", j 5-S". 

htx openings. Chrome \'nnadiiim 
8t««l._ .Swdy. Gtj(\r(inte«<l, Mon^y 
bock if 10 dftvs* trinl dtw.-tn't Buti-fv. 
93.65. pPTpriid. rnnh ^« itti "rdrr; $3.90. 
CO n Han l|» only. $1 T.i Jl HO 

co n \.t. w„M tool Serrice Sales Co., 
Boi 4605. Sqilnoad Sla., Portland. Oieson 




Wa supply - 
Ball Pallay alaa 



Makes Old Foid a Tractor 



Now you can convert that old Ford 
car into a useful farm tractor without 
altering any Ford parts. We furnish 
the traction wheels, drive gears and 
auxiliary axle and mountings, ready 
to clamp on to the Ford frame. Pulls 
16" plow. 

Write for Free ParHculars. 
Shaw Mtq. Co.. Dept. 4510, Galesburg, Kan. 





LIGHTING FIXTURES 

Ready to hang 

Direct from the manufacturer. Completely 
wired, including gla.ssware. Send for 
new catalogue No. 29. Just Reduced 
Prices. Special Propogilion io Dealers. 

Erie Fixture Supply Company, Inc. 

Station A ERIE. PA. 



QUALITY TOOLS 




mCdmenietitlGtsir ''''^^ 

A KIT of "CORXWELL" tools Is a 
prized possession of the cvpert 
mechanic. Valued not alone for/ 
their high quality but because they <lo( 
better work In less time than any othrrV 
tools. 6.5 dllTercnt tools for aliiiost '"«5&Cii « 
every purpose. Their remarkable per- f'- /? 

formance In dlfflcult work is simply 
amazing. "V. 
There Is No Substitute for ^.tf^^"^ .y'^^^^L. 
CORNWELL QUALITY ^..Ifiir 

Every CORNWELL tool Is €^ .AiS^^^i^iK^^^ Tools 
hand made under our ex- \ .y^>C>i/'Z^:< o la of 
elusive CORNWIOLL proc^-M^JOi^^i^^ ^ Amazin., 
esses from .Swedish ^ ■ ^><^^ Amazing 
or Chrome Molybde- \ ■ >• Strength 
num steels. j, No other tools 

"ij^B j9\>!-^ '^.^r t^re like them. They 
■ i,,,..- '1° /¥ \ withstand the most se- 

■* """^ '-^ " vere tests to which any tools can be 
put. 'I"r.\- them at our risk. 

•^'V- k \ V V ' W U» Demonstrate 

-■Vsk for salesman to call 
and show you many atartlinc 
dtriionatrationa of CORN- 
WELL QUALITY TOOLS. 
Or send for free cataloc, 
order tooln, and make these 
tests yourself. 

The Cornwell Quality Tool.s Co., 
Dept. C. Mogadorc, Ohio. 
(Formerly at Cuynhoiia Falls. Ohio) 

.Send me new Illustrated catalog with prices on full line of CORN- 
WELL Hand-made Tools. 

Where Employed 

Name 

Address 

City . . State 




COUPON BRINGS CATALG6-//?£f 
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UTl Ll-rOOL 



THE KING OF THEM ALL 




A Workshop Worthy of the 
Master Workman 

You who have been wEiltinK for a real home work shop 
to measure up to your standards of quality workman- 
ship — whether for profit or pleasure — will find your 
ideals realized in the Ar-Con Utilitool. 
Not a toy. nor a makeshift, but a substantial, well- 
built outfit which enables even the novice to turn out 
work of the highest quality with amazing speed and 
accuracy. 

Fully illustrated descriptive circular, with prices, will 
be mailed upon request. Just write your name and 
address on the margin of this advertisement, tear it 
out and mall to 

THE AR-CON TOOLCOMPANY 

500 Fassett Street, TOLEDO, OHIO 




Effeetiv* and Posttiva Syatom 
is s^urad by 

Gerstner TOOL CASES 

tor MACHINISTS and TOOL- 
MAKERS. Avoid lost, mislaid 
or damaged tools. Catalog free. 




Columbia St., Dayton, Ohio 



m 



PARKS 

WOODWORKING MACHINES 

Cabinet Shop 
Special No. 10 

'290 

With Motor 

You ought to have this 
handy Parksin your shop. 
Compact, complete ma- 
chine designed like a big 
production outfit at }^ the 
cost. Fits in a corner of your base- 
ment. Does any kind of cabinet and 
joinery work. Write for circular. 

The Parks Woodworking Machine Co. 

1500-40 Knowlton St. Cincinnati, Ohio 

Canadian Factory: 20S Notre Dame East, Monlreal 




"From Nothing 
to $15,000.00 
a Year!" 





**Mu success has 
been all that a man 
could desire as I haifi huxU a busi- 
ness up from nothing to il 5, 000.00 
a year. I owe my success to your 
Haywood Plant." 

L. E. Berry, BamesviUe, Ohio 

^ Let IVIe Put You into a 
^$15,000.00 a Year Business/ 

This Is not a dream. It Is an actual fact. My proved, sue- 
cessful, workable plan has made over 16.000 men independent 
for life. Berry is only one example. We furnish everything. 
You put up only 895.00— and you are Immediately backed by 
a 19 year old Internationally luiown Arm. Quicl: action ia 
important. ^ 
FREE TRAINING 

Over 16,000 otb«r men have become 
Baywood expert! throuch my Frea 
ecurse. You, too, will find tbia coutm 
eajpy to maater. whether yoii d<*rtdQ to 
learn at homo with my simple diagrams 
and infltructiona, or come up here to my 
factory, with expenwa paid whila you 
are her«. 

WRITE FOR MY FREE 
BIG BOOK «HAYW00D: 
STEPS TO SUCCESS" 

It's $o eaay to start. Our bic book 
explains evcrytliins. and tolls you of 
■cores of Haywood Successes. We want 
cood men to join UB. The need for Tire 
Repair SUtiona ia far creater than our 
present stuff ran handle. If you ar«. 
•mbitiouB, write me todayl 

J. A. Schreiber, President? 
Haywood Tire Equipment CoRqiaiiy 
2330-N Offden Av*., Chicago 
CabI* AddfMS-FANBRO 

SALESMEN! $100 WEEKLY 

SELL COX HOLDFAST SCREW DRIVERS 

Also made to 
use in Yankee 
i or Ratchet 
Handle. Sells 
on fight to 

GaraKcs, Radio Men, etc. 8plf Holding, Rolf Roloasing. Sample 
and Proposition, 50c. S. J. COX, Dept. F, Franklin, Pa. 









TOOLS 


WITH THE _ — m Ml 

ARKOCRAF 

PROTECT YOUR TOOLS FROM THETT ^ 

Write with electrii-ity any name or deaiKn on the 
hardest and finest tools and inntrumentM. or any fj^ 
metal, like writinxon pjiper with pen or pencil. 
Complete Outfit $3.50 — Prepaid Anyvheri 
Intfirestins Illustrated ctrculu fre«. Writ* 
today. Agents wanted. 

ARKOGRAF PEN CO.. 1171 E. Stark St., Porllsnd. Oregon < 







DO YOU 



WANT a new business 
profession of your own, 
with all the trade you can 
attend to? Thrn become 
a foot correctlonist, and 
in a few weeks earn big income in service fees, — not medical 
nor chiropody — easy terms for home training, no further capital 
needed, no goods to buy, no agency. Address 

Stephenson Laboratory, i Back Bay, Boston, Mass. 

$4SO PROFIT IN ONE DAY 

without experience. A. L. Bradley made that much showing amaz- 
ing new 38.000 candle power automobile light. Easy to install. 
Sells Instantly. 300% to salesmen. Write today. 

Aerial Electric Co. 347 West Ohio Street, Chicaj^o, III. 




WADE^I^ATEUR MECHANICS, REPAIR SHOPS, INVENTORS, STUDENTS 

BENCH 
LATHE 



A real machine tool for the home work bench— capacity 4'dia. x 12* lenicth. For Matal— Wood -Comp*, 
•Hion matariala. Turninflr—PactnK—BorinR—Drillinsr—Windlnsr— Thread Cuttinir. Aocurat. Strons— Quiat 
— Compact. Slide-reat haa traTel entire lenRth of bed. Leadacrew inaide bed. No. 1 Lathe, plain hMd- 
atock. S28.00. No. 2 Lath*, bach-coarad h.adatoeh. SBB.OO. Extra lor lathaa with IB Inchaa b*- 
twMn oantara, S7.0O. Complete line of accesaories at equally low pricea. Write for free catalog. 

P-47 120 LilMrty St. New York 



THE GEROLD CO. 



Dept. 
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Now cntalott o 
K nil i II o <] i a 
moil d s ; Bulova 
Klsin. Waltliam 
Hamilton 



Howard, Illinoig 
a t c li e s ; fine 
.\ olry. Write for 
) u r copy now 




NO 

C. O. D. 
TO PAY 

Wear this standard 
American watch and 
take a fui I year to pay— Send 
$1 witli order and tlii; 
watch comes to you pr<'pai<l 
"HOCJ.O.U. topavon;irriv;i! 

A FULL YEAR TOPAY\ , 

After examination ami ]0 
day free trial, pay balance in 
JJ equal monthly payments. 
No interest. No extras. All 
ransactions strictly 
confidential. You take no 



risk — satisfaction absolutely 
guaranteed or money back. 

Establishad 189S 



I ADDRESS DEPT.ll-K l/Q BROADWAY. N.Y^ 

SQUAB BOOK FREE 

Breed squabs and make money. Sold by 
niiIlion.s (or more than chicken.s. Write at once 
for free 4()-page book beautifully printed In 
colors telliPK how to do It. You Kill be surprised. 

PLYMOUTH ROCK SQUAB CO. 
634 H Straat Malrosa Highlanda, Mass. 




MOTORCYCLES 

Price 910 and up purchased 
through our Co-Opurntive 
Plan for as low as (1.00 
down and $1.00 per week 
I Indians Barley-Davidsons Ace 
Henderson and Qevelands 

S«nd ten cents for Rulletin A. 
Motorcv^iet MKivv^d U alt yori* 9f th» wrtd 

WALKER-INDIAN CO., 78 Brookllne Ave., BOSTON 




A 
G 
E 
N 
T 
S 



ADDINC PENCIL 

STARTUNGIMrEimON 



AGENTS 




AOOS ^^^^^^ QUARANTEED 

CALCUUATCif Absolutely accurate. 

COUNtJt ^^^PI^^No more mistakes. Size of 
CH CCKtf .^^^^^^^otintain Pen. HillioBs want one. 
- '^^end for yours TODAY. Make $20 or 

more daily. Easy to sell. Greatopporttj- 
nity. Beserve territory Immsdlalaly. 
ADD-O-OWAPH CO., Dspt. 10, Saltlllo. Miss., U.S.A. 



w 

R 
I 

T 
E 




Good l%iiloi-ix&fir« 



Show Gibson tailoringr and make $100 a 
week and more. Heal style, finest made-to-meas> 
ure tailoring, all -woo! fabrics. Remarkable val- 
ues at $23. SO and 931.50. Your customar's 
•atisfactionlaalways sur« and rapaat orders 
come fast for you. Liberal commisaions ...•^~r>^ 
paid in adrance. We handle delireriea, yA*^ . /VV 
collections and eive active co-opera- ^^^^■■^T.'^ 
tion in belpintr yuu build a big paying ^^^^^^ ~ 
bu.Hinesfi. llik'h f?rade sample outfit, 
with over 100 larsro wool Bamples, 
style t>ook. »upplteH. etc. . furniahea 
you Free. Don't delay, write atoaca. ' 
W.Z. Gibson, Inc.. Dept. 
SCO Throop St. Chieago, I 



T$UIT> 



that brush 




Apply ^ 

^ith palm of han? 



Shave^ 

than 
you ever 




y° steaming, lotions 



face with 
. towel-. 
That's all/ 



MaKes Your 
f^ce feel 
Like a 
Million Doliahs, 



Take the wo^ of a mil/ion 



ofpovudet 





MOLLE 

•MOHLAY- 

—lor siMnninr 
Tou^h Beards, 
and 

TenfjerSkins 

Without 
Brush or Lathar 

' .'«*»« toiler fn ¥ 

TffEMOU£C4 

Ct.EW(L«K0.0. VSXr 



-AIAILIJLI 



TryMOLLE 

for a week I 

See why a million men have switched. 
permaueutly,toMOLL£. Findoutwhat 
we moiin when we say MOLLE lubri- 
cates the shave with a protective film of 
heulioK crctims, so you can shave faster 
than ever before, but without danger of 
cutting the skin. 

Above all, we want you to know how 
wonderfi il MOLLfi makes your face 
feel AFTER shaving. That •'million- 
dollar "fee hng simply can't be described. 

So mail coupt>n with a dime, 

and (tet started on the road to a new 
shaving pleasure. 

THE MOLLfi COMPANY 
Cleveland, Ohio 



THE MOLLfi COMPANY, Dept. 79, Cleveland, Ohio 

I enclose 10c (coin or stamps) . Please send postage paid big 

tube containing a week of M0LL£ Shaves, to 

Name 



SI. Address . 
Cily 



... Stale 




A Whale of a Tube. 50c 
— at your druggist 
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NOW-- 

GET MY 
GREATEST 

Log Saw 
Offer 



,Saw8 15 Cords 
a 
Oay 



Uaedby 
The United States 
Government 

It's easier, now. than ever before to own this fastest- 
cutting, eafiest-nioved, most powerful Log Saw. Now, 
you can make bit? money sawing firewood, stave-bolts, loe, shingle 
timber, etc. WRITE TODAY FOR FULL DETAILS 




Try 30 ATTAWA MakeBig Motwy— 

m M m ■ WW cord brinsfl owner 14&.00 a da; 

Way9 into the wood butineiB. Don'i 



Days 

— ONE WnOLE MONTH to use the 
OTTAWA at your own Mwinc. Every Mw 
•hipped CD truii only — 

Backed by 10 -Year Guarantee 



Wood aelU 
ns at (3 a 

_- _ _ ■ y. Go 

into the wood butineM. Don't let ttie 
lack of ready money Btop you — Re- 
member, we sell on very easy terms. 

T« Sav* Yo« Fr«l«M »Bd cet your ma* 

chine to you a few daya after you order. 
I obip from factory or nearest to you of 
NINE BRANCH HOUSES. 



FREE 



Send me your name and address on a poetrard today for my wonderful new Mition of tb« "Wood 
Sawins Encyclopedia." Be sure to inTeeti^ate — it will help you to make bic money. 

C. E. WARNER, Pres., OTTAWA MFG. COMPANY 
174S-L Wood St.. Ottawa, Kana. 




ENJOY^THRlLLyELECTRIFIED 
^—^ RADIO at SMALL COST 

only 




Banish forever all the annoyance 
ard expense of buvinft new "B" 
Battprios with a TOWNSEND "B" 
POWER UNIT. Hooked up in a few 
nionicntB — and you have permanent 
DO w e r 
irom your 
light sock- 
e t from 

that time on. Use same tubes now 
in your set. No ohangea. 
You'll be amazed at the way 
Townsends Improve your recep- 
tion and add to dist.inoe getting. 
More than 50,000 now in use. 
Send coupon today for full Infor- 
mation and free trial offer. 

Townsend Laboratories, Chicago, 111. 




■-COUPON-. 



10/28 
'B" Power 



TOWNSEND LABORATORIES. 

Dept. 15. 713 Townsend St., Chicago, III. 

Please send me full information on the Townsend ' 
and Free Trial Ofler. 

Name . . . >•....■■..............,.... 

Address 



rOBAIX Flux Solders ALUMINUM, Fcwter and other 
metals with RBGUI.AR SOLDKR like soldering tin. Big 
money repairing Aluminum Ware. Household sixe sent pre- 
paid for 25c and dealer's name. Money back guarantee. 
R.H.and H.C.CRAY, 2011 Miller. Seattle. Wachineton 



MAKE BIG MONEY SELLING PERSONAL 
CHRISTMAS GREETING CARDS 

Unusual novelties. Reasonable prices. Every prospect will 
buy. Cards sell at sight. Handsome Sample Book FREE. 
Large commission on all sales. Also beautiful line of boxes 
of assorted cards. Beet value on the market. 

Write immediately 

Rochester Art Co., DepL H., Rochester, N. Y. 



SIDE LINE 

Sold to Rated Trade Only 

For use in their own building. Sold from 
Pocket Portfolio: 30 day trial when re- 
quested. Removes stoppages from waste 
pipes. Give full information about your- 
self in first letter. Replies confidential. 

J. E. Kennedy Corp., Dept.4-G, 79 Madison Ave., New York 





RAISE BELGIAN HARES 

EW ZEALAND REDS— Chinchilla*— FUmUh Glantt 
MAKE Bie MONEY— Wo aupply stock and pay yen 

followinK prices for all too rmlse; BcIeIui Hares %2 each- 
New Zaalands fS eai-h-Chinchillaii $4 each- Flemish Gianta 
$6 each. 32-pBKe Illustrated book, catalog and contract, also 
copy of Fur Farmlna ma?«Klne. tell* how to raise skunk. 
miDk, fox. etc. . for Die profits, all for^lOc. Addreas 

OUTPOOR ENTERPRISE CO..Box25. Holmes Park. Mo. 

FOY'S BIC PIGEON BOOK 
In NATURAL COLORS, a complete guide to successful 
Squab and Poultry Raising. Tells how to feed, breed, 
grow and make money raising squabs. Quotes low 
prices. Write today. FREE. 
F. FOY Box IS CLINTON, IOWA 




NOW! You Can Do Your Own NICKEL-PUTING 



For Plating Nickel, 




Make $ ISO to $500 a Week 

New Scientific Invention Enables Anyone 

To Nickel-Plate Anywhere with Aladdin Portable Outfit 

This marvelous Invention enables anyone to NICKEL-PLATE 
anything — anywhere; in the Home, Garage, Office, Store or Shop 
— in fact, you can do all the NICKEL-PLATING on any auto- 
mobile with the ALADDIN ELECTRO PORTABLE OUTFIT 

in a very short time — ^^-ithout remo\Hng anv of the parts. This in- 
terests every auto yjj£ JJJ(;j^£L p^Q^ owner (and other^ 

i the 



BATENBURG 



because you can i^l^ 1 Illi HIVIVLiIj lliU If NOW take the 
Plater to the job instead of taking the job to the Plater. This offers 
wonderful ECONOMY to users and BIG MONEY-MAKING 
possibilities to AGENTS. Positively guaranteed to flo as we claim. 
WRITE FOR FREE BOOKLET. I -aoewts- 

I WWTCD CVEWYWHEWE I 



D«pl. 40 



UaHE, WISCONSIN 
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IfAMake Your Radio 
Clear as a Bell ^ 
'^fi^ji & Ground Aerial ) 



"'After testing muny 
Aerials in niy Laboratory 
I find your Siih-Acrinl i» 
tlie best for Clurity of 
tone aod ^'lirniinition of 
■tfttic. also for KTVfiter 
▼olumo nnd Bolectivity. 
It will fUl a Ions felt 
want atnooK the Radio 
Fans." 

A. B. JohnMn, 
Radio Eniineer. 




Get Amazing Distance, Greater 
Volume and Selectivity Without Distortion 

Why go on listening to terrible static and other maddening outside noises? Now you can 
get the real masic your present Radio is capable of giving, by hoolving your set onto the clear 
practically static free ground waves with Sul)-Aerlal. The air is always full of static and your 
overhead aerial picks It up and brings it to your speaker. So why stay in the air — when you 
can use the whole earth as a static and noise Alter with Sub-Aerial? 

Low Original Cost— No Upkeep Cost 

STTB-AERIAL costs no more than an overhead or loop aerial and less than many.j Ita first 
cost is the only one. SUB-AERIAL la permanent. .U..N0 trouble — no hard work or risking 
your neck on roofs. 

25 YEAR GUARANTEE 

Sub-aerial is guaranteed agaiast any defects In workmanship or material and against 
deterioration for 25 years. Any SUB-AERIAL which has been installed according to 
directions and proves defective or deteriorates within 25 years, will be replaced free of 
charge; and also we will pay $1.00 for installing any such new replacement 




We know so well the surprising results 
you'll get that we'll let you put in a' 
8ub-.\erlal entirely at our Risk. You 
be the Judge. Don't take down your overhead Aerial. Pick a summer 
night when static and noise interference on your old Aerial are "Just 
Terrible." If Sub-Aerial doesn't Sell Itself to Vou Right Then on ^ 
Performance — you needn't pay us a cent. Send for "AU the Dope 
on Sub-Aerial." You'll t>e surprised. Do It NOW. 

Name. 

St. Clair Bldg., Dept. 8-N. ^ 
Cor. St. Clair and Erie Sts. , . ^ Address. . 



TRY IT FREE! 



Can Be Installed in a Few Minutes 

UNDERGROUND AERIAL SYSTEMS 



^ Underground 

^ ^^"'5' Systems. 
Dept. 8.N. 
St. Clair BIda.. Cor. 
^ St. Clair & Erie Sts.. 
^ Chicago, III. 

Send me complete Infor- 
mation on Sub-Aerial. Proof 
and Free Trial Offer. No ob- 
ligation. 



CHICAGO. ILL. 



^ City Ptate. 




esale 



I Save Money! 



Set Builders-Dealers! Save Money! 

Send for the most complete hook of nationally known 
Parts, Kits, Cabinets, Convoles, Speakers, Power Units, 
Sets, etc. All at lowest wholes.ile price."!. Quick service 
on all your needs. Write now. It Is FREE! — 

SETBUILDERS SUPPLY CO., Dept. 12-2 
Ramixrt Bld{. Madison and Market Sis. CHICAGO, ILL 



V AftM EstabUsh 

Income for Life 

Selling for $1.00 a year a 
$1,500 Accident Policy. 

AAV ^"^^ 
St M3A T ^' »»ONE. Dept. 9 

• xt So. I4i8alle SC., Chlease 



^20.00 




Do you runyourradio, ordoesitrunyou? 

Do you control your loud speaker volume to 
lit the occasion — from soft, mellow mublcal 
backgound to loud, sharp. fa,scinatlng and 
Btt.'ntion-arreatinK onlBrtainmt-nt? "THE GATE- 
WAY TO HKTTt;R RADIO - trlls how to mnke the 
rR'iio do your bidding, how to avoid di.stortion. dputa 
with a hun'lr»?d and one things. 25c a copy nnd worth 
it many timea over. From your dealer or direct from 

CLAROSTAT MFG. CO., Inc. 

Siiiciiilists in Variable Resistors 
285-7 N. SUth St.. Brooklyn. N. Y. 



Add $3000 



In spare time makin)? collectlona and checking 
tip on sales of "NEVERUN" which prevents runs 
and triples the wear of silk hose. No canvassing. 
Write Immediately for full information. 
OOINCT CO.. Quincy Bldg., Dept. 843, CHICAGO 



Hew Model 
Men's 
Strap 
Watch. 




■ Two y«ar!i 
'written 

Riven with 
lis full jeweled 
,.__ntSwi.s.- watch. 
Ifourchuicein .-iquiire. 
tonneau or cushion shHpe 
-samt) price. Radium dial, 
tallo time in dark. Acrurato 
timekoeper. tested and odjunted. Rush your 
. ordtfr. Quantity limited. Send no money, pay 
pMtman $3.85. JENKINS, 621 Br<wdwsy. Now York. Dept. 2J.F-10. 



fw tains 



tains thousands of amazins 
bargains. JLatest, nationally ad- 
vertised Radio equipment. Latest 
in Ham Transmission equipment. 
Everything at lowest wholesale prices. 

NEW RADIO CLUB-Big Prizes 

Get all the facta about "Ether Trappers" 
Clab. now. No dues. Many advantages. 

E^FREE 

This Big Book of money* 
Bavingr bargains ia youra 
FREE. A regrular Radio 
encyclopedia. Write today 
for your copy of this book. 
AMERICAN RADIO & MERC. CO. 

Dept. 26 
American Radio Building 

KANSAS CITY, MO. 
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ISToolsInOneCcP C AW^^^!^^^^ 
8"Combmatioii aO^^fllL 



12 Band Saw 



The only machine that 
you can lilt the table to 
ZS" without removing 
insert. Big advantage on 
pattern work. 



Sent to You on 15 (U^S approVci 




F. 0. B. 
CHICAGO 



12" Band Saw 

Positively a sensation and at this 
LOW PRICE you can NOW 
the 1001 things you wanted quick 
and easy. This 12' BAND SAW 
has a tilting table, with Miter 
and sturdily built. Ideal for the 
shop or home. 

S&B Scroll Saw 

Here is the outfit of practi- 
cal usefulness. Will cut wood 
and light metal true to 
marks. Table top tilts to 4a degrees, niak- 

ing it convenient and easy to cut at proper 

" j „'J'^.'"p*']BM ■ angle. Thousands of jobs can NOW be 

. j Motor H " done by any man or boy with the accuracy 

^ hI of a real mechanic. This S&B 

V Belt Tightener Sf WONDER SCROLL SAW is free „ , ^ 

j H. P. MKw40°-lllO% (Tcrloaa Doable Sbafi Eiieasioo | from vibration. E«.r|r 

IB Tools in One — Greatest Machine You Ever Saw 

THE SAB 8-ln. COMBINATION SAW (18 tools In one) Is the ideal machine for the shop, 
factory or the home; will rip, cross cut, bevel, miter, mortise, groove, drill, tenon, grind, rabbet, 
burr and polish. Motor Is mounted on a ba.se that Is a part of the machine proper. Run from any 
light socket, also provides power for other purposes when the saw Is not in use. Complete with 
attachments and price includes l-S 11. P. Motor, 60-cycle, 110-Volt A. C. Price $35.00 F. O. B. 
Chicago. Shipping Weight 100 lbs. 

(Planer attachment to fit on table top will smooth pieces up to 2 in.wide, $10 extra.) 

SCOTT-BANSBACH MACHINERY CO. S«:/.°'e<f?^^,5i«^ 

130 So. Clinton St., Dept. 89, CHICAGO, ILL. Dealers Wanted. 




$0 coo F.O.B.Chicago 
without Motor 

Scroll Saw 




F. O. B. 
CHICAGO 
• sH.P. A. C. 
Motor $15 extra 





Get White's Gift Certificates, or 
make your selection from over 150 
dilTcrent articles, knives, sporting 
goods, cameras, pena, jewelry, tools, etc. — 
given to you for White's Gift Certificates. 
Send today for free catalogue and details how 
you cjin g^t these gifts without cost to you. 
White's Qusint Shop, Dept. C, Westfield, Mass 



This is theBANJO 

You have been wanting — bril- 
liant, powerful, OTW/V<»/ tone, 
easy-playing qualities, expert 
craftsmanship, handsome 
appearance. Beginners and 
professionals choose the 
Gibson Mastertone. 
Payment plan makes 
it easy to own iCihh , 
son. Send thecou- 
ponfordetails. 




GIBSON, Tnc. 1003 |>arsons St. Kalamazoo. Mich. 
Gentlemen: Send Free Book and details of payment plan on 



Name.. 

St.orR.F.D.. 
City 



'(Instrument]' 



.State. 



CAN YOU SELL SASal 5c PERGAL? 

If so write me quick. My Distributors make as 
high as $3 ,000 .00 per month . Let me show you how. 

SEND FOR FREE TRIAL 

Proof of Astounding success and my $15.00 a 
day Guarantee to Distributors. 
Frank Andrews, DepL MS-N. B., 154 E. Erie St. Chicage, III. 




AGENTS 



500% 
PROFIT 

GENUINE GOLD LEAF LETTERS 

guaranteed to never tarnish. Anyone can put them 
on stores and office windows. Enormous demand, 
large profits. Paul Clark says: Smallest day $28.70. 
R. L. Reel made $920 in two months. Write today 
for free sample and liberal oiTer to general agents. 
METALLIC LETTER CO.. 413-B N. Clerh St.. CHirAGO 





OWEEKy 



'SellingTies! 

Beautiful Silk 
and wool ties in 
scores of live, 
snappy patterns. 
Four-in-hands, 
or new patented 
8 X A P - ON 
BOWS! Show samples we fur- 
nish. See how quick men will 
buy when you mention the sen- 
sational low factory prices. You 
collect big proflts in ailvance. 
Outfit FREE to You 

AH you do u» to take orders. We show you 
how. You invest nothinc to stArt. No 
experiencf; necwjiary. Work scare t'n» 
if you winh. Send name »nd addren.ii to-dny 
for trial outfit FREE, and upecial offer 
wt>prpby you get a full line of umplea 

KlA QU <«t*CO NECKWUR CO., Inc. 
i^i^Sn Dept. M-IOS iCOIflHSTOII. CT. 



Cor 
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An Amazindy BetterWork Shop 

That You Can Enjoy In Your Own Home 
For to Days ABSOLUTELY FREE! 



Fast— Accurate— Complete 

This workHhop Is absolutely 
complete. Lathe, scroll and 
circular saws, drill, electric 
glue pot — everything you 
need for any kind of wood- 
working operation. Many 
amazing 
work - saving 
Jeatures. 
Units also 
sold sepa- 
rately II de- 
sired. 



DEALERS : 
Writ* for un- 
usual profit- 
building prop- 
osition. 



Could we afford to make such an 
astonishing trial offer if MAC — "The 
Popular Mechanic" — was just an or- 
dinary workshop? Now 
you can expect new things — 
amazing new improvements 



NO DE 
A YEAR 



— new easy ways to make and repair a 
thousand and one different articles right 
in your home! Here is everything you 

For Mechanic, Inventor, Repairman 

Farm and Home Craftsmen 



need to gratify your creative instincts — to make 
big money in full or spare time. Even in un- 
skilled hands, results are surprising. And to 
prove to you how quickly you can become an 
expert under our guidance, we will 
let you judge this wonderful out- 
fit in your own home without a 
dollar's deposit. You use and en- 

i'oy it as much as you please for 10 days. If you 
:eep it, take a year to pay on easy terms. Mail 
coupon for full illustrated details at once! No 
obligation and no salesman will call. 



POSIT 

TO P AY ! 



Mail Coupon 
NOW! 



.-■■■■■■■■■1 



*** M i d 




^ land Ap- 

^ pllance 
^ Corporation, 
Dept. M-10, 
^ 219 N. Mlciilgan 
^ Ave., Chicago, III. 

Send illustrated lit- 
erature on MAC — "Tho 
Popular Mechanic" and 
details of your unusual no- 
deposit Trial OBer. 



Every unit of MAC — "The Popular Mechanic" — Is of 
the highest cjuahty that can be manufactured. WAGNER 
Universal electric motor plugs in any light socket, no 
special wiring. BLACK & UKCKEIl high-speed quality 
drill. Every part designed and built by master mechanics, 
unconditionially guaranteed. 



MIDLAHD APPLIANCE CORPORATION 



Dept. 



M-10, 219 N. Michigan Ave. 
CHICAGO, iLi_ 



City. 



.State. 




Matcil Your Coat and Vest 

With New Trousers. Free Sample 

DON'T DISCARD YOUR OLD SUIT. Wear the 
coat and vest another year by getting new trousers 
to match. Tailored to your measure. With 90,000 
patterns to select from we can match almost any 
pattern. Send vest or sample of cloth today, ana we 
will submit FREE best match obtainable. 

AMERICAN MATCH PANTS CO., 

Dept. B.A., 6 W. Randolph St., Chicago, lii. 




AGENTS 



AMAZING DISCOVERY 
Abolishes Metal Polish 



Experience unnecessary. Astonishing new 
cleaner for silver, copper, brass, nickel, etc. No 
liquid. No paste. Clean, dry flos.s. Touch, and 
article shines like new. Instantly. Demonstnv- 
araazlng! Everyone a sale. Sell Lightning 
Polishing CLOTHS and FLOSS to Housewives. 
Autolsts, Stores, OfHces, Factories buy large quaiH 
tlties of both. Sure, big, quick money getters. 
SAMPLE FREE! Exclusive terriKiry. Pouble profit. 
Don't delliy. Clinch your territory NOW. 
Write H. Lightning Corp., 416 S. Dearborn, Chicago 



Cal. 30-40 Six Shot 



KRAG CARBINE 




Price 

$ 



All the qualities of » high pnce rifle. 
In fine used condition, all working parts 
guaranteed for one year. Send today for our Free 
_ 50-p«Ke Illustrated catalog of money savine values; 

Guns, Ammanitlon. Cotlery, Sporta and Gov't goada. Depoait 
required on all ordors. Money refunded if not satisfactory. 

W.Stokes Krrk,1627-P.m.Northl0th St., Philadelphia, Pa. 



975 



Write quick for new proposition. 
We offer $8.00 a clay and a new Chrv- 
rolet Coach for demonstrating and taking 
orders for Comer Suits. Spare time. No 
experience required. Sample outfit free. 
Write now. 

COMER MFG. CO., DepL SW-5135, Dayton, Ohio 





Hold.s saws, buffing, grinding, 
or scratch wheels up to I'/i* 
thick. Hard steel, nickeled. 
Runs true. Fits Vi* shaft. 
WHEELS TO FIT 
6"x'/j"— Grinding ....$1.05 

e"x'/2"— Buffing „ 45 

6''x5 /I6"— Wire 95 

6"xl'' Bristle Bruih 1.45 
Write for Catalog 
Motors, pulU'ys, 
saws, frinders. 
Complete Attach-. 



Chicago nient Postpaid ....'■i Each 



H Each 



The SILVER ACE 

FOKKER TYPE 




This newest SILVER ACE Flying Model is abeauty. 
with a 34 inch wing span. And like all models we 
design, it is a very long flier. This giant Fokker 
weighs only seven ounces, and to fly, only the 
central motor is used. The other two, like the 
tapered wings, are detachable. 

You can build this flying Friendship as quickly and 
surely as our celebrated models of the Ryan, Stin- 
son, or Faitcbild Types. A complete construction 
set, with all patterns directly printed on Balsa 
Veneer, ready to cut out, all parts, instructions, 
drawings, three SILVER ACE dummy motors, and 
a winder. 

Price $g.oo plus 50c for delivery, if your store 
cannot supply you. Pair Pontoons $4.00 extra. 
Catalog — 10 cents. 

THE AERO MODEL COMPANY 
329 Plymouth Court • Chicago 
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jsnsTic 

PORTRAIT 
ENURGEMENTS 

FROMANYPHCm 
or SNAP-SHOT^ 
SIZE 16x20 INCH 

(or smaller U il«sir«d) 

The usual price of this work 
is S5.00 but by takintf ad van- 
' tage of this Special 
Offer you can tret n beautiful life-like enlarge- 
ment of that favorite picture of mother, dad, 
Bweetheart, baby or any friend for only 98 cants. 
SEND NO MONEY— Just mail as the photo— any size (Full 
figure, bust or group) and in about a week you will have your 
enlarKt'iiicnt guaranteed never to fade. It comes to you 
C.O.D. On arrival pay postman 98c plus a few cents postage, 
cr send one dollar cash with order and we pay postage. Money 
back if not delighted. You can send us your most treasured 
photograph, it will be returned to you unharmed. 
tUPP In order to advertise thia remarkable offer we send free 
■ ■*^^with every enlargement ordered, a Hlgrily*6(laxeo 
Hand Painted miniature reproduction of the pboto sent. Tbeae 
miniatures alone are worth the whole price charged for the eolarre- 
ment. Take advanUKe of this really Amazinc Offer and sand 
your order today. DO IT NOW. 




CuttheFamily ^ 
BarberBUIs ^ 



ALTON ART STUDIO. Dept. ' 14 

S«S4 West Lake St., Chicago, IN. 

Pleaae enlarice artistically the encloeed photo. 
Return enlargement and FREE Hand Painted 
miniature. C.O.D. 98c plus poetaee. (If tl.OO 
ia enclosed yoa are to send postage paid.i 



I Name 

AddrcM , 



Check sua 
Wanted 

□ 16x20 Hi. 

□ lOit 16 In. 

□ llx 14 in. 

□ 8 X 10 In. 



I 

I Town - State, 

t — 



1023«»1 Month 



an average of $1000 a month for 36 months Is sales record 
of H. J. Hlrsch. Okla., J. A. Weisbrod. Ind.. avera^fod $700 
a month. B. Guehrer, Wis., S650. Scores earning more — ■ 

with ^ ^ 



The Electric Advertising Campaign 

Combines color, movpinent, novoltv. With eac)i beaii- 
tiftitly frnmt^d IladioKto Unit — fln-iiine on and off ron- 
tiniiouslv — ronif'a a bis aupply of colored illuctratrd 
display slides which can be chanced weekly. Special 
series for each line of businesft. Mont tconomirnl 
and tffectire ndvertirinc camoaicn any busineiis man 
ran .^riire. Jltjndredii of thotipandx of prouppcts in 
every line of busineii^. Over 50,000 RndioUtc cam- 
paisns now <n uae. Demand srowing 
month by month. Nothinc elite like 
it. No competition. Manufactiir> 
inc richts fully proterted. Write at 
oQcc for biff money-making propopit ion. 
E. C. THIEl&CO., Dipl- 1SI 
' 3731 W. Cl-rli St. Chlcito. III. 




Yes readers, here it is. The ingenioas combination 
lifetime Liohter and fully jeweled Watch in one. 

Smart, up-to-the-minute younK rnrn nnd women 
everywhere are flashing the TIME-O-LITE. Its the 
latest rage — ftttracta attention eod a 
admiration. Makes an Ideal Rift. 

The TIME-O-LITE is email and compact. 
Fita in pocket or purse. Durable construc- 
tion, covered with genuine Imported leather 
in various colors. Fittings are 
OHROMIUM plated, guaranteed 
never to tarnish. The watch ia 6 
jewel lever, Imported movement, 
2 adjii^tmentfl. fitted in beautiful 
artistic hand made engraved case. 
Hadium Z>iai— tells time In dark. 
This cijfarette lighter watch com» 
bination regularly sells for $25.00. 
Get one at our Special In- tl AC 
troductory Price of only ""''J 

Packed In handsome case with 
full instructions. 

Ev«ry TIME-O-LITC is 
fully Kuarant««d! 

SendNoMoBeyiMi-ffl 



special 



ered pay postman the i 
introductory price of only 
^e pav pottage 

PASOJO CO., D«pt. 18 
270 LafayMta St., New Vorlf 





Fits 
Any 
Ught 
Socket 



.•\nyonr can trim or bob hair, shorten bangs, 
clip neck or underarms in a shape almost im- 
possible with hand clippers or shears. Operates 
on direct and alternating current. Will not clog 
or cut the skin, and cuts as cleanly as a razor. 
Thousands in use. Rigidly guaranteed. 

TEN DATS* FREE TRIAL 

If your hardware or electrical dealer can't supply you, write 
for interesting booklet, or order from this ad. Send no money 
— pay postman $8.75. Return it in ten days if not satisfactory. 
State whether 110, 220 or 32 volt current is used. 

Dtalera and Representativem Wanted 
Belle City Appliance Co., 1022 12th St., Racine, Wis. 



INKOGRAPM 

I 10 DAY FREETRIAL * 




FREETRIAL 



_ Writes with ink smoothly, answerinir 
^ purpose of pen and pencil. Never 
blots, scratches, leaks or dries up 
, Makes 3 carbon copies 
>ne time with original 
ink. 

SEND NO 

, SI .50 plus postage. 
f tent with order 





THE PENCIL 
POIMTnPtN 

$1.50 

SAHESIZEAS 

FOUNTMN 
PENS 

MONEY, I'ny postman 
Sent iirepani if rasih ia 
Money bacl^ if r.ul ifxtia- 





tied, within in timyn. 

INKOCRAPH COMPANY, INC. 

*7 199-647 Centre street. New Vork 

* Send for Inkoitraoh or write for free Salen plan booklet. 



£■£ value--8elt» on sight— no investinent--no competition. 



Tnotorize 

Your work shop 



SPEEDWAY SHOP 



«#w b««ywn« www Torn ^^^^^^^^mmu^^^^^^^^^m 



K.ti>y to ii<:ik'^ tlunca at hmna 
wii h this bis new metal and wood- 
work ii.c fli.np Alfnrhestoanylumpsorkct.SIU OOdown— eniiy 
piiy :ir rit. .\l;ike iiioiiry in your fpare time. Bi« free ilhiat rated 
h(,c.k civrn full pa rliculare. inchidi'm fr'-*- trial offer. Send 25a 
fnr in^triu-iiotn fur niaking aitriittivi- m.-ieaiine Ijiiskct . Write 

Electro Magnetic Tool Co., Dept. 2-0. 1B30 S. S2nd Ai.. Cicero, 111. 



WRIST WATCH GIVEN 

Sell my Grape Otim. Garoleta. Candy Mlota, etc., et 
6c pftck. ETerrbodr will bay fromyoa. 1 ctre wrist 
watch asd other dandy preaeota FRBB and beaidae 
yoa make money erery day. Write today for aveot'a 
package. _ 
Chas. David* 5ta« V, Cincinnati, O.. Dept. 376 



.22Cdi. Blank 

.{Automdtic 

WITH Voti neid nn license orNOPCiTnit 

loo T.'ifj::^::^^ Required 




^n IfilH b- I 
tiht t Autuniiitic.L'st! fn 
CART- fun or self-defence. keeps away tramps/ 
plP££S Frigfitens thieves, scares away dogs— | 
_ j^/%g a real home protector. Ko<»( your friends. 

Sa iTi e as an expLMietivir uutoniiitic in contttruc- 
WWw »t\on, finish, appaarancf, durability; automatic 1 
" mairazifit; ioadinn and t-jectiun of cartriUKH 

instantly and powrrful report, (iuaranteed absolutely _ 
safe. Send no money, I'ay exprcssmim Jl.'.ty for automatic with 100 
c&rtridKc:}. JENKINS, 621 Broadway, New York, Dept. 2 3-i-10 




HB PAINT 
« SPRAY 

DOES THE 
WORK OF 

Five.. 

MiN 




QUICK, EASY PROFITS ! 

Practically no Investment. Small space 
required. steadydemandiindBlG PROF- 



EASY TERM 

30 DAYS TRIAL 
Q.UICKLV PAVS 
FOR ITSELF- 



ITS reflnisMng autos, lurnlture — painting 
bousesand barns with HB quick spray method. 
One man does tlie work of live with brushes. 

^ I'.ys for itHelf on easy monthly paytnenU. 30 
DAYS' TRIAL. Write today for deUIU. 



HOBART BROS. CO. 
Box M10«2,Trey, Ohl* 



Ccr 



alerial 
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"Where'd you get the new car. Bob?'* 
"Say, Mac, you may not believe me 
but I got it out of this can of 
RENUZIT!" 

Sounds Like a Miracle 

It IS a Miracle — a scientific Miracle 
that is astounding the motor world ! 
If YOU had seen Bob's car before he 
found out about Renuzit, and could 
see it NOW — you'd hardly believe 

your eyes! It's as snappy lookinK as on the 
day he bought it. Yes, without doubt — 
RENUZIT is proving one of the great sen- 
sations of the motor age. 

Miraculous Fluid Renews Original 
Finish of Any Car in 30 Minutes! 

You jast flow REXUZIT onto any automobile with a 
piece of cheese cloth and Imniotllately the ORIGINAL 
color and lustre of that car is like new again. It's not a 
l)ollsh, cleaner, wax or paint — but a marvelous chemi- 
cal discovery thnt,re8toreethe|orlKlnaI^olor and glowing 

lustre of any painted, enameled or lacquered surface. No tiresome 
poliahinK or rubbing, Uarmlesa — Lastius — Sure. 

Car Stays Like New ! 

RENUZIT not only restores invtAntly the original «mart ^hren 
to anv faded, dull or worn niirfaoe — but KEEPS IT THAT WAY. 
Simple to apply as "A B C " — Dries alnicmt inimpdiulely. No 
trouole — No Bother — No Mess, not even a brush ia needed. 

Test RENUZIT Free 





You have the privilege of trying RENUZIT yourself right now without risk I 
or obligation. Prove to yourrelf what niiraclcB it arcompHshc*. See your | 



AGENTS— $200 a Week Easy 

So like a miracle is this wonderful fluid that agents 
all over the country arc making almost unbeliev- 
able profits. Full or spare time— RENUZIT sells 
like the wind. Car Owners simply can't resist It! 
One glance at what it does — and they are more than 
eager to try it. And our proposition is so GOOD 
that no one could help making money with it. Live 
wires should make $200 and up a week without any 
trouble. If you are the man with selling sense we 
are looking for — you will realize at once what a big 
opportunity you have as a RENUZIT representa- 
tive. Here's the coupon. Use it for big results. 



CURTAN MFG. CO., 

154 E. Erie St., Dept. 805-N. R., Chicago. III. 

Rush full details of RENUZIT, with Free Trial I 
OBer. No obligation. ' 



own cur being trnnhf<iriiird to 



Send rouDf.n 



thing of gliBtening beauty! 
TODAY for fiUl details and Free Teet Order. i 

CURTAN MFG. CO. i 

154E. Erie St., Dept. 805-N.R., Chicago,Ill. I 

I 



Name. 




Address. 



City. 



.State. 



.J 




^ New Free Catalog! 

Send today 'for' our 
new Catalog! Smash- 
ing b.irgulns in Plumb- 
ing, Heating, Hard ware 
Mlllwork, Roofing, Pa i 



and Electrical Supplies. 

Absolutely Free! 

STANLEY PLUMBING SUPPLY CO., Inc 
400 N. 12th St. Phila., Pa 




nt 




Make big earnings, t.iking or^ 
ders for niatle-to-indivi<iual 
measure suits at less than 
ready-to-wear prices. Giant Chi- 
'cago wholesale hou.se makes world's 
greatest values at $23.50 and $29.50. Your 
pn fit $4 and $5 per sale in advance — we deliver and 
collect. No cxiierienre needed, workfidl or part time. 
PPPP miTFIT deposit. Write for details of 

■ ■« ^ t. wiril our unique money-maklngplan. Noth- 
ing like It ever before olTered. Act at once. 

GENERAL TAILORING CO.. • 529 South Franklin Su Chicago 



Any Band Instrument 

FREE TRIAL 

Saxophone, cornet, trumpet, 
trombone, clarinet, flute — 
choose any Conn instrument 
for band or orchestra; try it in 
your own home FREE. Easy 
payments if you decide to buy. 
With Conn's easy-playing feat- 
ures, you make quick progress. 
Take your place m a band or or- 
chestra after a short period of 
pleasurable practice. 
Send for Free Book,\\\\iat.niiTie 
and describing instruments, and 
details of free trial offer. Men- 
tion instrument interesting you. 

C. G. CONN, JCtd. 
1031 Conn Bldg. Elkhart. Ind. 





AGENTS 



EARN 



KOTAL gives the BEAUTY 
and LUSTRE of an 
Expert Paint Job 
at l/20tk the Cost! 

NOT A POLISH— NOT A PAINT 

This Amazing New Liquid, dis- 
covered in a famous iudustrial 
research laboratory, has startled 
the Motor World. Just flow KoTaL 
on with a cheesecloth pad as easy 
as wiping a car with a chamois. NO 
Rubbing — NO Hard ll'orA-. HesuUs are 
Amazing — with one sweep of your 
hand you restore BOTH the COLOR 
and Original Mirror-like FINISH to 
IHill — Drab — FadedCars. Gives a glass 
hard protective coat that does not lu Id 
dust and the Lu-ttre Lasts for moruhs. 
Makes shabby OiZ> cars look like the 
day they were driven NEW off 
the dealer's floor. Words cannot de- 
scribe the startling transformation. 
Warranted h.irmlesa to any finish. 
Miinufactured by a long established 
highly rated, nnanclallyrc-^ ponslblocon- 
cern and so(d under the STRONGEST 
GUARANTEE ever put on any 



^5 to ^10 

Every Hour Yon Work 

$200 a Week 

i* Easy Money product. 

$1000 Would Not Buy the Start 
We Give You FREE, Get the Facts 



We Furnish FREE every sales help conceivable. We back 
you to the limit. Man Alive! Here is the Biggest thing in the 
motor industry today — it's going over like a house afire. 

Everybody rlnimii bij money — KoTaL mm actually inakt it. Huttlert la he h at 
JlOd ptr week. Millions of cars need this Quirk — Eronoiiiiral — Maeic nnihh 
wliith udds 25 to 40% to rewile valuen. DtmontttTotea ittttf intiarilly. No Talkinc 
Xreded. Men who have tried to eell everythinc on earth and failed are makins 
rfK)d with KoTaL, Even inexperienced country boys make money hand over 
fiht. RtT-ike iffctZe tht Iron it Hot. (itt tht factt amd eft them now. We will pend 
you our Big FREE BOOK UliMtrated io colon*, and Aeents' FRKE TUIAL 
OFFER. Good territory is Boim faet. Act SOW~Act at once. Send TODAY. 

E.RICHWINE & CO., 17 W. Jackson Blvd., Dept. 121. Chicag* 
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Watch Dog of Power 

Chrome, a preservative, guards power 
when your Burgess "Super B" Batteries are 
not in use. Thus extra life and service are 
added. The valuable properties of Chrome 
in lengthening battery life were long 
known to scientists, but it remained for 
Burgess engineers to discover the secret 
of utilizingChromein battery construction. 

The year's noteworthy achievement 
in radio enjoyment and economy is 
the Burgess "Super B" Batteries 

*'Super B" No. 22308 

la a medium slasc heavy-duty 45-volt battery 
designed for general, all around uae. 

"Super B" No. 21308 

is the largest size Burgess heavy-duty 4S-volt 
battery — made especially for heavy- 
current consuming sets. 

These two "Super B" Batteries answer 
practically all radio set requirements. 

Burgess Battery company 

General Sales Offices: CHICAGO 
/»Czn<u/tf. -Niagara Falls &Winnipeg 

BURGESS SUPERB 

BATTE5ir,S 



1* 




Build a 

Daven Television 
ReceiTer 

Complete Essential Kit, $60.00 



Furnished 
or T-48 
Bushing, 
Tube. 3 

Television 




Each 



THE first complete Kit. 
with either T-24, T-36 
Scanning Disk, Motor, 
Rheostat, Daven Television 
Complete Stages of Daven 
Amplification and Instructions for Build- 
ing. 

Daven Television Receiver, Complete, 
including Tele\'ision Tube — $100.00 
(Less amplifier Tubes.) 

DAVEN TELEVISION APPARATUS 

Daven Television Scanning Disks Each 

24 T-24 S 5.00 

36 T-36 7.50 

48 T-48 10.00 

Comb. DlfC with 24. 36 and 48 Ap- 
ertures T-468 15.00 

Daven Tele. Amp. T-3 12.50 

Daven Spec. Telev. Amp. T-4 for 2 

HI Mu Tubes and 2 power Tubes 

171. 210. 250 Types 17.50 

Daven Telev. Neon Lamp. 20 to 80 Milllamperes Strik- 
ing Voltage 100 Plate l^'xI Ja' 12.50 

Daven Telev. Motor 27.50 

Daven Rushing to fit and H' Motor Shafts 1.00 

Daven Bushinj tor 48 Aperture disc 3.50 

Daven Rheostat 3.50 

Da%'en Telev. Photo Elect. Cell IH" Bulb 20.00 

Daven Telev. Photo Elect. Cell 3' Bulb 37.50 

Daven Television Couplers. 
Ist Stage No. 42 Ix D-421xx 

2nd Stage No. 422x D-422xx 

3rd .Stage No. 423x D-423xx 

X Glastors are used for Grid and Plate resistors 2.15 

XX Super Davohms In Plate and Glastors in Grid 4.65 

Daven AC 71 for output tubes in series with Tele- 
vision Lamp 3.50 

Daven AC 10 (for brighter Illumination) 9.00 

Daven Mu 20 Hi Mu Tubes for Amp. Stages 2.25 

Daven Mu 6 Power Tube 3.50 

Send 3c stamp for new Television Booklet 

THE DAVEN CORPORATION 

Amplifxcation Specialists 
IM Snmuilt Street Newark, N. J. 



tfiESSifB'iRf 



E 



3 slafe resistance-coiirled amplifier $Q0O 
kit for quaiilT lelerision reception. 
Arlhdi H. LjDch, Inc., 177S Broadway, N. T. C 




SOLDERALL^^f 

METAL IN PASTE FORM A j;^<r«ttttM.*\ M 



25t 



Eveiy Electi'tcal ^\Jt' 
tty.jl Connection needs 
'^im Solderall for perfect reception 
The SOLDERALL CO.. NEWARK.NJ. 



All Metal Plane 

Build and Paint ItYourselt^ 




Everybody doing it. 
Wonderful sport — 
building your own 
aeroplane and then 
paint it your own way. 
We send you complete 
" Ai r Ki ng" ou tfit con- 
sisting of all metal 
parts.also three bot- 
tles of special 
colored paint and 
two brushes. Full 
ln.structlon3 
enclosed. 



23 Vi 
long, 

wuiR spread 19Vi' 
Have barrels of fun! 
A fascinating wholesale 
pastime. 

SEND NO MONEY — When "Air 
King" Aeroplane building outfit la 
delivered, pay postman $1 .95 and postage 
AIR-O-PLANE CO., 24t— SthAn., M-SO. NEW YORK 
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StandardofExcellenceinAudio Amplification 

AmerTran De Luxe Transformers are but two of more 
than 30 quality Radio Products bearing the name 
AmerTran, including power transformers, choke coils, 
push-pul 1 systems and all ied products. Each AmerTran 
device is designed for a sp>ecinc use. Full and authorita- 
tive information will be given on any audio or power 
problem. 

American Transformer Company 





MODEL Build a beautiful scale 
f nvnc model of the Flying 
Cloud. Constitution, 
Pirate Ship. Mayflower, Galleon and 
other types. Also the sllckast 30-inch 
racing sail model you ever saw. Repro- 
ductions of photOB of the above models and 
many others are shown in our larxe illustrated 
cataloc which contains prices on construction 
sets, special fittinss such as blocks, deadeyer, 
anchors, steerine wheels, euns, etc., books, blue- 
prints, model makers tools, eto. sent postpaid 
upon receipt of 10 cents. 

Model Ship Supply Co., Dept. E., Mineola, N. Y. 




Kn«la continuous wiplnjf. RUBBER takes ofTdirt, 

FELT puts on chemical that kei/ps vision are& 
clear for hours, in rain, fog, mist or enow. 

CHRISTEN'S 
SAFETY ''"SSIer"' blade 

Fits any style windshield wiper— just 
take out old blade— insert Christen 
blade. Once "broken in"— after two or 
three hard rains— a few strokes clear 

(riass— and it stays clear. Guaranteed for I year. 
Frotects class from uj;ly scratches — addatodriv- 
ing safety and pleasure. Over 1 ' 3 million in use. 

Standard T' i-in. size. Special 
1/10 J 9 in. size, 60c. Wherever uuto 
accessories are sold. 

V. H. CHRISTEN MFG. CO. 

.7 OrUansHt., Detroit, Mich. J|n 



HFL 




DESTINED to startle the entire nation, the ISOTONE 
has amazed all who have witnessed it's performance. 
Already this instrument has shuttered the long distance 
records of it's predecessors. Uncanny in it's ability to 
reach out to the four corners of the continent, the ISO- 
TONE Is unquestionably the most sensitive radio receiver 
ever designed. 

Over two years in the laboratory— the ISOTONE has 
taken the radio world by storm and is nationally famous 
two months after it's public release. And why not — for It 
has the largest combination of modern features ever 
assembled into one instrument. 

Screened grid tubes — 3 stage push pull phonograph am- 
plihei — complete shielding — automatic control — marvelous 
tone quality. These and over thirty other radically new 
features make the ISOTONE the finest custom built 
receiver in America. 

Designed by two of the world's greatest radio engineers 
the ISOTONE is years ahead of everything else in the 
radio field. The kind of set you've always wanted. Power 
— snap — action — that goes right out and gets the weakest 
stations. Full loud speaker volume from every station on 
the continent. Write for all information on the greatest 
receiver ever designed. Just fill in the coupon below. 



FREE 



CIRCUITS AND 
INFORMATION 



HIGH FREQUENCY LABORATORIES 
Office B. 28 N. Sheldon St., Chicago, 111. 

Gentlemen: Without obligation please send complete informa- 
tion on the ISOTONE receiver and the ISOTONIC A. B. C. 
power supply. 

Name 



Address 

Ctly 



Slate 



PLEASE PRINT PLAINLY 



-MAIL TODAY. 



Cor 
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DE VITT * ?S!3 WSAW 



SHOPFUL 
or TOOLS 




35 




FO B. PHILA 



TABLE 
TILTED FOR 
BEVGLINC 




TN THE 

JL short space of 
four years, the Devitt 8- 
Inch Combination Saw has become 
a practical necessity in thousands of shops, 
factories and households everywhere. Many imitators have 
sprung up, but Devitt leads them all. Think of the convenience 
and economy of this handy little machine that will rip, cross cut, 
bevel, miter, groove, mortise, tenon, drill, rabbet, grind, buff and 
polish. Attachments are easily and quicky adjusted. The saw 
and motor, when set up for work, occupy very little room. Saw 
is equipped with H H.P. 60 cycle, 1750 R. P. M. 110-volt A. C. 
Motor which can be attached to ordinary light socket, and pro- 
vide power for other purposes when wanted. A cut up to 2^^" 
can be made without planing. Comes complete with following 
attachments — 12"xl6'' table, 8" Combination Saw, iron piillcy for 
saw table, 10" ripping fence, adjustable cut off miter gauge, motor- 
specifications as above, IJ^" endless leather belt, wood pulley, 
8 ft. cord and plug, 6" buffing wheel, 3 jaw drill chuck, 5' 
emery wheel, 6" sander, saw guard, and 2" dado insert. $35.00 
F. O. B. Phila. Height 73^", shipping weight, 100 lbs. 

{Only $13 extra for Planer Attachment to fit on table top. Can smooth pieces up 
to 2 inches wide. Price, F. O. B. Phila.) 

Send today for our attractively illustrated l-paae circular 



PAUL J. DEVITT 

ma 1102 SOUTH 2nd ST. PHILA..PA. 





SPEED LATHE $10.50 

complete aa shown. 7 in. ewinz. 24 in. metal 
bed. 3 speed cone pulley. 
Longer bed $1.00 per additional foot. 

m Keota St Ottumwa, Iowa 


P GOODWIN MFG. CO. \ 






Weekly Pay- 

MonthlyBonus 

to Sparetime 
Workers 



No Selling Experience 
Reaulred "''^ book 

^ — America'* 

Greatest Money-Makine Opportunity. A ste- 
nographer made over $1000 in lunch houra. Mra. 
B. C. Woodward, a housewife, $800 in spare 
time. C. L. Lee. $52.50 in 2 houra. through the 
lascinatins and profitable Hertel Plan. 

Investigate — Sio.oo Outfit Free 

This is the opportunity of a lifetime. Christmas 
Cards are used by everyone. Hertel Cards Sell on 
Sight. Simply show wonderful samples and take 
orders. It is the easiest, quickest, .surest way of 
making money on earth. Weekly pay and monthly 
bonus checks. Wri te now. The John A. Hertel Co., 
aiBW.WashinKton St., Dep t.S5S8,C hicago, III. 



Agents: '2 an Hour 

Wonderful new selling plan for prepared cake flour. 
JllTykake contaln.s eggs, milk, stigar, shortening, bak- 
ing powder and flavoring — all ready to bake. We 
have plan that sells It In every home. Kepeat busi- 
ness. Steady income. 

^so.oo to ^lOO.OO 
a Week 

Write now and we will tell you how to 
make S2.000 cash and a free automobile 
In six months. .350 High quality, low price 
Zanol Products. All fast sellers. No 
capital or experience required. Write 
today for territory, free auto offer and details of 
our new selling plan. 

American Prodads Co., 748 American Bldg., Cmcianati,0. 





$150 to $300 Monthly Profit 
Charging Batteries-Start NOW! 

Iin One Uay Charging starts you' making 
big money recharging auto and radio batteries. 
$ir,() to $:i(X) riDiitlily i)r()lits ea-sily made. Only 
$35 cash brings complete HB One Day 
Battery Charging Outfit. i:a?y payments 
No e\i)erieucc needed. Lowest-Priced com- 
liletc One Day Charging Outfit on tlie market 
i) days' trial on money back guarantee. 

Write for free bulletin. 
HOBART BROS., Box M1081, Troy, Ohio 



Cop, i i L j :r.at9nal 
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PlantBetter 



No matter the heat- 
ing requirement, 
there Is a Laco Oil 
Burner to meet the 
heating problem. 
Small homes, large 
homes, or buildings. 



(OIL) GAS BURNER 

with the Laco Oil Burner Installed In your present 
heating plant, your worries over the heating problem 
have ended. You will then have automatic, quiet, 
clean, economical heat. There will be no more trips 
to the basement to poke up an Indltfercnt Are — no 
more shoveling of coal and carrying out of ashes. 
No matter the degree of temperature out-doors, you 
can have just the temperature you wish all throufth 
your home. Simply set the ihermostat at the tem- 
perature you like the best. Laco will do the rest, 
for It Is fully automatic. There will be no dirt 
smoke, soot, or odor. There Is no reason for a home- 
owner to have the trouble which always comes with 
coal heating. The Laco Is made to beat all sizes of 
homes, and la more economical. 




The LACO Is lower In cost In each of Its adaptable sizes. 
It gives economical and dependable heating service. 
There Is nothing to get out of order, it Is practically 
noiseless; It Is guaranteed not to Interfere with radios. 
Ir Is actually safer than the ordinary gas range used In a 
kllclien. Thousands of Installations, In every section of 
the country will prove Its superior service. The man who 
buys a Laco saves money on the original cost, saves money 
on the economy of fuel — saves worry by virtue of the 
clean, otiorless, practically noiseless and simple operation. 
There are seven sizes— EACH THE LOWEST 
PRICED FOR ITS HEATING CAPACITY. 
Write us today and find out more details and 
prices of the remarkable and guaranteed LACO. 

LACO GAS BURNER CO. 

lit Union St., Griswold, la. 



LACO 
* Gas 

Buraer 
Company, 



DEALERS 

The Oil Burner Seaaon la Here 

Now is the time for dealers to cash 
in on the wonderful Laco sales , 
franchise. Give your cus- 
tomera automatic, clean, 
odorless heat, at lowest ♦♦*ii2Uiiion Street, 
cost and upkeep. Fill »♦ Griswold, Iowa, 
in the coupon today. «♦* U. S. A. 

Gentlemen: I want to know 
^* more about LACO for my 

^** home of rooma. Check 

^ aquare if interested in agency f] 

Namt 

Addrtu 

_* City 



.StaU. 




The Musica/ Sensation 

lACCORDEON^ 

^ Played byMusuKolk , 



Without any knowledge of Music or Notes you play in a few min- 
utes, perfect like an Artist, latent hits, songs and dances. No 
Btudy or practice. Nobody can soe the arrangement. Three 
model" ?40 no, ,?5.^ 00, S~0 00. Every instrument guaranteed. 
■ Interesting circular No. 1 and Roll List mailed free. 
TREASURE SALES COMPANY, 1690 Boston Road. New York 




'•Sh«m<i on you!" Are 
f pany of the other sex? Stop bein^ ahy of stransers. Conquer 
the terrible ff-ar of your superiors. B9 CiMCrflffI and con- 
fident of your tuturel Your faalts easily overcome bo 
yoQ can enjoy Fife to the fullest. Send 25c for for this amazlns book. 
RICHARD BLACKSTONE, BB-4710. FLATIRON BLPC. NEW YORK^ 



D 



iscarded Tires 

Run 20,000 Miles 



SALESMEN make big money demonstratinR 
TIRE ARMOR, the amazing new tire protector. 
It is a powerful tire re-inforcement preventing 
punctures, blowouts, stone bruises, etc. Guar- 
anteed for 3 years. Discarded 
tires if equipped with TIRE 
ARMOR give as high as 20,000 
additional miles of use and 
pood tires often as high as 
40,000 miles of service. 
Write today for particulars and 
FREE Sample 

MOTOR PRODUCTS CO., 

Dept. P 

1760 Lunt Ave., Chicago, III. 




YOUR CHANCE for 

$5,000 to $12,000 a Year 

A straight forward op- 
portunity — No 
magic or "get rich quick" 
scheme about it. The 
skill is built in the Clarke. 
No tuition necessary — we 
show you how. 

$300.00 invest- 
ment with part 
time payments if 
you can qualify 
for this opportunity. 

"Pointing the Way" 
gives the FACTS — illustrates by photographs the 
work — and contains the written testimony of men who 
are making big money as Clarke Flor-Kraftsmen. 
NOW, while it's on your mind 

■■■■■■■■■■■■■■Send the Coupon Today"""""""""""5 

CLARKE SANDING MACHINE CO. [ 

Dept. T-10, 3831 Cortland St., S 

Chicago, III. ■ 

Please send me Illustrated copy of "Pointing The Way to S 
Greater Profits" which shows actual Proof of Performance j 
and money-making facts of the Clarke Vacuum Portable ■ 
Sander. S 




Name 

Address 

City State. 



■d! 



Cr:| 
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hands 
are 
dean! 



Men — you who love to tinker — here's just the 
soap you need. Cleans quickly and thoroughly 
the toughest-looking pair of hands that ever 
fussed around a work bench. Maices more lather 
in 15 seconds than ordinary soap in 60, and even 
hard or cold water won't discourage it. Millions 
use it. "Good old Lava," they call it. Gets 
hands clean! Not just "surface clean," but 
clean 'way down deep. As easy on your hands as 
fur-lined gloves — because it's made from the 
finest of vegetable oils. All grocers sell it. 

Full size cake of Lava Soap FREE! 

Mail this coupon 

Procter &• Gamble (Dept. W 1028) 
Cincinnati, Ohio 

Please send me, FREE, a full size cake of LAVA, 
the hand soap that removes all the dirt and 
grease. 

Name 

Street 

City 

State 



IbuOmHave 

^^■1 ^ery Saturday 

RAY C. HANN 

^-/h^„ FYR-FYTER CO.«»-'gr,^';^ro"HPo'''^ 



established Ohio Corporation 
ouco. 



If you are a reliable, honest man I 
will give you an opportunity to make $50.00 
or more a week looking after our business in 
your locality. Just take care of my estab- 
Uflhed biuineBa with theatres, hotels, ntorcs. home ownera, 
nllinz Htations, etc. Innpeirt thcj»e plarfs und demonstrate 
our new improved "Super" Fyr-Fyter and arrange for 
their irtatallmciit. I don't ask you to invest any money 
in fltnck — no experience needed — if you are the tind of a 
man I want, I will show you how to handle the business. 
Wc deliver and look after coUectiona. 

PAY TO START AT ONCE 

If you are <n earneat and are responsible, your earninrs 
can start at once. Checks mailed ever " ■ • 



■ery Saturday. An 
is behind you. Hrite at 



BEFORE 

You BUY 




or Heating equipment— such as Batlitubs, Lavatories. 
Closets, Sinks, Water Supply and Sewage Disposal 
Systems— Furnaces, Steam and Hot Water Heatrng 
Plants- or Pipe and Parts, Fittings, Accessorfes, 
Tools, Supplies — or Paint, Varnishes — you sfiould 

SendfbrFREE 
CATALOG 

60 pages, 4,000 olTcrs and sizes — also on fiand 
Fencing, Tinning, Roofing — largest variety and 
stock m U.S. — over 1,000,000 item*. Some articfes 
on Easy Payments — anything on Open Account if 
in bus iness and rated. Satisfaction Guaranteed. 

Cut Prices 



You save one-third to one-half on hishest grade, perfect 
goods — no "seconds." U ■i-'k you Ips^ than many plumbers 
pay their jobber. Vou can "Be Your Own Plumber"— ea5>- 
to do your own installing — our Free Book tells how. Get it 
— compare our quality and prices witii others' — see for yourself. 

WriteTfldayNdif! 



liile you ar# thinking aboijl it I Vou n«Ni it. Vou w ill like ll. And at th 
same time will you be so kind &s to add the name of one or morp person 
uhosoon will w am goods in our line? Thank you. But b» wir* to writ* NOWI 



.PITTSBURGrtPA. 



6SllOt22Cal 



BLANK 



All 



» home orott 




A real 
homeorotector. 

Shoots aix lotid— powerful 
ehotfl— like e.tp*?nsive automatic in appearance. Con- 
struction, (ini.^h. durability-use for lun or sell ' 
defence. Frightens thieves, tramps, does— fool 
your friends. (Juiranteed ab.solutely safe. Auti>- 

ni:itii'ally I. .add mairazino arid ojucta cartridges. 

Send no money. Pay on arrival i\MfS. 100 cartridges Eiven Free, 
Federal Mail Order Corp.. 561 Broadway. N. Y.C., Dept. B1I9 

NO PERMIT orLlCENSE REQUIRED 



Movie Camera 



m 



no W. 32 Street 



YOUR OWN 



\z\j^A I 

Boys, here's your chance to 
get a real $47.50 Pathex 
Alovie camera for only $18. 
Lots of fun on vacations, Boy 
Scout outings, etc. Film 
your friends and family. 
Camera takes9 mm. film — 30 
ft. reel, §1.75 including de- 
veloping. Pathex Projector 
for home entertainment, $20. 
Mail orders filled. 

W ILLOUGHBYS. 

NEW YORK 



JUST OUT Spors No. 9 Combination Pen and Pencil 



gg^ Sells for $1 ..'lo. Make 



$15 dally easily. 



8 dlfterent 
colors. 




AGENT'S 
SAMPLE 



Guaranteed 2 years. 
Money back 
if not 
pleased 



Pen part 
fitted with 

Write for FREE WHOLESALE eateloff. " smOOOl writing STYLO point. 

r. SPORS > CO.. 82B WIN STWEET. LESUCUR CEHTKW. MINWCSOT* 



Cot- 



material 
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A Successful Method of 
Dm^ess Gland Sti mulation 

Has Been Found\ 



A pioneer scientist ... in the field that has recently 
achieved discoveries of world wide importance . . . 
now offers an amazing new treatment for men past 
forty. Already fifty thousand men have used this 
treatment . . . victims of prostate trouble . . . 
bladder sufferers . . . victims of other symptoms com- 
mon to men past forty. Not a medicine, vibrator or 
violet ray. Remarkably easy to secure for a no-risk 
trial in your own home. 



ANEW type of treatment is now being 
used by physicians, specialists and 
nealth institutions in all parts of the world 
for those torturous symptoms so common to 
men past a certain age. 

A noted sanitarium has advised a wonderful new 
appliance — the discovery of an Ohio scientist — for 
home use. 




This revolutionary treatment is simple and easy to 
use, harmless and convenient. Fifty thousand men 
have used it. While going to the direct region of the 
trouble, it also acts as a general tonic for the whole 
body. Linlike certain drugs, it has no harmful 
effects on the heart or other vital organs. Men 90 
years old have used it successfully. 

Thousands of users say they feel 10 and 20 years 
younger. Many tell of having avoided a painful 
gland operation. Score upon score tell of relief from 
the painful conditions that reach to every part of the 
body when the prostate gland goes wrong — often 
when all other methods had failed. Millions of men 
suffer with prostate disorder without knowing it. 
Your chances are 6 out of 10 of having prostate dis- 
order if you are past a certain middle age, say 
medical authorities. Many wrongly attribute their 
suffering to disordered kidneys or bladder. 

Are you aging too soon — getting up 5 to 10 times 
at night ... is vitality ebbing steadily away? Are 
you on the down grade, half living, blue, nervous, 
subject to chronic fatigue, constipation? Weakness 
in back, legs or feet? You should not delay a minute 



in finding out full details of this remarkab'e dis- 
covery — so easy to use in your own home, so re- 
markable in its results. 

You incur absolutely no obligation by mailing the 
coupon now. It will bring you full information in- 
cluding an interesting illustrated free book. The 
edition of this vitally interesting little book is 
limited so mail the coupon at once to be sure of 
getting a copy. 



W. J. KIRK, President 

2110 Morris Ave., Steubenville, Ohio 

'If you live West of the Rockies, mall your inquiry to* 
The Electro Thermal Co. 
303 Van Nuys Building, Dept. 21-K 

LOS ANGELES, CALIF. 

In Canada, addrtsa— 2t-K, 44 Ynini St., ^HOnio, Onlaiig, CVSli 



r 



"1 



: W. J. Kirk, President, > 

■ 2110 Morris Ave., Steubenville, Ohio. ■ 
: Please mail at once a FREE copy of the f)ooklet, "Why ! 
S Many Men Are Old at 40," and. all details C^ut the new \ 
\ treatment. I'm not obligated in any way. S 

■ S 

: Name 5 

■ ■ 

■ ■ 

S Address S 

■ ■ 

■ ■ 

■ City State • 



SUB ANTENNA — Try it FREE 

Write at once for full p irtlculars on the first satisfactory device to 
pick up c'ear Rround wavps — improved SUBANTKN'NA. Get luud, 
•iMfcfpdimtanc** reception, like local. Free trial cuamntcc offer. Write today, 

CLOVERLEAF MFG. CO., 2711-F Canal St. Chicago, Illinois 

NEW DISCOVERT 

Grows Hair Quicklyf 

Notof! surKcnn lin>^disc(>vcrcdamaz- 
InfT way to irrow hair cailed Dermo-Ray. 
Emplo>alnfra-KL'd Kays. In thirty days no 
I rnoi edanilrutT. Scalp tisBurn given new Iff*?. 
I Then within a few weeks Irxurlant new hair t 
I Two ypars apo the discoverer was himself 
1 hald. Todav hia h:i(r ii full and thick. Sent 
' on Free Trinl. K<'»uUa or no pay. If yoo 
liave electricity Inyour homo write at onc« 
tor t^ee. BtArtltnic. thirty. two pave bookiat* 
Afidr€— Ihc LARSON INSTITUTE 
2I« N. Wabash Av*. D«pt. 334 Chicago, lllnoto 






BUCHSTEIN'S FIBRE LIMB 

U Roothinsr lo yuur 
stump— Mtrons .cool, 
neat. Msht. VMBf 
payments. Braces 
y' tac all deform! tief*. 
0, BUCHSTEIN CO. 
^ , 610 3rd Avs.. So. 

Sand lar Ctf lig TmitV MiNWgAPOLlS, MINN. 



A PERFECT LOOKING NOSE 

Cm Easily B« Your* 
Tradoc Model No. 2S corrcrts now ill-shaped nosM 
qnicKly, painlessly, permanently anrl comfortahly at home 
(excepting cases caused by improper bone structure). It 
is a sa/e and guaranteed patent device of precise adjust* 
ment that will actually give you a perfect lonking nose. 
Over 90,000 satisfied users. For years recommended by 
physicians. 16 years of experience in manufacturing Nose 
Shapen Is at your service. Mtdcl 2S Junior far dlildtai. 
Write for testimonials and free booklet, which tells you 
bow to obtain a perfect looking nose. 

M. TKILETY. I'ioo.er Nosesbaping Specialist 
Dept. 3070 Binghamton, N. Y 



Cri 
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A H Century House.Financiary Rated over $ 1 ,000.000.00. 
offers the following: — 

.48 




Hamilton, 11- 
I inoia.Klffm ^od other 
famous railroad makeH. 
D«r f ec t c • ' aalttoDe4i21 Jew el 
Bdjiiated movementa— •Ach and 
every watch has eold— aella now— at 
Sr>r>.oa to |6&.00. Yet offered hero at 
only 48. WhyT— Simply b«cauao they 
have t>e«n carried to the pocket a nhurt time 
and usimI an (-oUaittr.il for loans at this bitraHsocia- 
tion of 10 loan firms combined. Of course not all loans 
are repaid. These, the real opporttmitie* f<ir yon to buy at 
forced sale pricea--pay merely tbo AUKHUit loaned plus in- 
terest, charsea. 

Guaranteed to Pass Railroad Inspection 

No hotter runninjr watches— no b»>tter timekeepera— than these. T^en, 
why pay full prices for the identical makeeand grades of f ureawtft rail- 
tCAd ttmepiecea we offer you here at a iraction of orlKloai coats.-* 

Low as 33c on the $ 1 (o( original cosb) 

Of (.-oiirHo yon wotililn't want to Hell ymir perfectly RiKjd watch, keeping 
perfect time, at any Hucb tremendous lotta in price to you— unless >ou just 
Ead to h'ive the money. Well, tbe^e wstch^fi were never intended to bo 
sold by the individuals who owned them. These represent circumstances 
where money was borrowed. The owners expecteuto repay. They failed 
to meet their ohllflratinns. Hence, theae watcfaeB must bo sold toffet back 
tba cash loaned and accrued cbanrea oply. 

Send for Latest List— Examine Watches Free 

Sefl nne of these 21 jewel, iruaranteed perfect condition watches »t $29.48, 
entire cost. Includes delivery to rnur very door. Or B,nd for one uf our 
lot No. 47— El(rin "B. W. Raymond" 19 jewel adjusted timepiece at just 
$19. HO. t)r lot No. &3— one of the famous Howard 21 jawel adjusted rail- 
road rhronometora, orlffinally cased by factory, priced hero at only $39.28. 
These and many other ununaal offers in latest list. Mail coupon below. 
Eiamtiie any watch on approval— no risk, no expenss to you. No oblif a- 

tl..t. I., I.iir if ....t ...-.-opti.hle. 

W^aVovtV Juat a llmltsd numbar In Each t,ot. 
MMOn K MMVMjl Fill in b«low for Free List. 

JOS. DeROY & SONS. (lO Lara* Loan F<irmt O^mM 

Upposite Fost Office 1973 DeKoy Bids., Pittsburgh, 



f JO! 

I Opp 



.Pa. I 



H^fcrmces &u j>«T-mtJision 
— Bank of Pittthurah — 
N. A. Marine National 
Bank— Union TVust Co., 
Pittthnrah. Pa. Vour 
hank ran U>ok ua up in 
mfrranli}« aQtmeiea. 



Name^ 



AddrtM 



1 $60 a Carat for Diamonds 1 




VnrA riiimAr Stop that ruinous chatter on 
rOIU owner your car. MAKE THIS TEST 
1.1 ko out your floorboards, pull youremer- 
Kciicy br.nket).ick and forth. If you notice 
1)1 I y at the ball joint, you need Bredar's 
!!nll Shim. Price t BO. A sk your DmUf or order 

■ t. I>emand Hredar's Shira. 
NIC BREOAR-S SON MFG. CO.. R«ek Mantl, IH. 



SeeMilesAway^ 

Big 3V2 Ft. Telescope 

Lend wings to your eyes! People and 
objects miles away seem close. Won- ' 
der telescope brings new pleas- 
ures to home. farm. camp, travel, 

. sport. Study the mysterious Sun 

_jiar spots: see Moon and Stirs as 
Eye Piece never before. See people on 
the beach, on the mountains, etc. 

«2in«9«9 Yes. ab.solutely free! 
M* JmEtf* -A handsome le;i 
. J therette Carry 

Ing case and Shoulder Strap 
Also Solar Eye Piece to view 
the sun — a special feature 
found ' lil ■■ on ■■^iicn.sive in- 
stru- 
ments. 





tloas 



Power 
Leases 

Brass bound; 
measures 12 in. 
closed; powerful 
aehromatio lenses 
protect- 
e d by 
dust caps. 



CLIP 
THIti 




Sporta 




Thousands 

P. Brush wrote: 
''Watehsd subma- 
rinss three miles off 
ooasfc.** C. Soribasr; 
SeelichthouM 18 mils* 
away." Mrs. Yar- 
broufh: '* Could telt color of 
, aaropians four miles away.*' 
B.M. Gearhart: "Can aa* maa 
working ■•TSD miles away." 

SEND NO MONEY 

On delivery of Telescope, free 
Case, Strap and Eye Piece pay 
Postman only $1.85. plus postage (2 completa 
outfits S3. 50). or send price with order and we'U 
pay postage. Satisfaction K^iaranteed or money 
refunded. Send today, entertain your frlendsl 
Be first. 

FERRY & CO^ Dept9777, Chleago. U. S. A. 



2!l* 



Save%iirEeet 

Wbea cai «lsa Calls, end yoor soaering wUb tbe 
Heefner Arch Support 
Ho Metal 
Fully patented. Itr«-adjnata 
the entire foot. Write for 
tree book and statementfl 
trom doctors and users. 
Htttaei Arch SivpviC*. 665 M. E. Tiylw BMg. Louisfille, Ky. 




m No Harmful DYE! 



NEW unuR\ial discovery. 
For men and women. 

Quickly restoree youthful color* lustre and beauty. Easily applir>d. JI<<tp» relic-re 
dandruff. Not yrensy or sticky. Not affected by eiirlin« or wnvinc. No oas will 
know yon iiw it. H^tultn ruaranteed. Get booklet and fr<s« trial offer today. 
RAY LABORATORIES. 648 N. Mlchlfan Av«. Dapt. 677 CHICAGO. ILt.. 



PSORIASIS 

CAN BE CURED. I SUFFERED MANY 
YEARS WITH THIS DREADFUL SKIN 
DISEASE. WRITE R. S. PAYNE, 234 
E. SECOND ST., COVINGTON, KY. 



NEW.' 




GARAGE DOOR CONTROL 



Ends Garage Door Troubles Forever! 

Holds Doors Rigid — Open or Sliut 
Stops Danger Monoxide Poisoning 

Sta-Put is amazingly human. By a slight pull on one door, both 
doors open automatically. Shuts hotii doors same way. Holds 
doors opnn or shut In highest wind. Prevents swinging or slamming. 
Eliminates propping of doors to hold open. Protects damage to car. 

Prevents risk of monoxide gas poisoning by doors blowing shut 
while engine is running. 

Sta-Put Garaim Door Control eonsists of tsro arms, attached to doors. workinB on 
pivots from two "shoulders" whirh operate on BCKment aears. Powerful steel sprinas 
lurnisl* tension which opens or shuts both doors with a siisht pull on either — and holds 

tht« d'K>r» open or ahut. fihippioi weitht. 18 pounds. .S<-lb under $10.00. 

Sells Easily to Garage Owners 



They will gladly pay you a profit of $.3. .50 to 
$4.(W a pair. One man sold 4,000 in fi weeks. 
Exclusive territory given distributors and sales- 
men. W^rlte today. 

Door Operators Corp. 

Dept. F-10 

1217-19 W. Monroe Si. rhlcnqo. III. 



Tbl3 is the de- 
vice written up 
on page 446 In 

Sept. 1028 Issiie 

of POPULAR 
MECHANICS 
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9th Anniversary 
Offer! 





RETURN EVERYTHING 
AT OUR EXPENSE 
UNI.FSS DFI ICHTED 



30 Days' 
Trial 





View of marvelous new. 
3-year guaranteed, lighted 1-diiil 
Control. All Metal Super Pliielded AC-^ 
ChasiiJs (with front switcli. built-in AC [ir.wor sec- — li. 
tion, l)hon.>Krai)ti i)ick-up c-.niiectlon and all latest features) 
removed from cabinet. AC tubes and cabuiot extra. 



^NI&WILOWHk, 



a I SAWIE !5(DI 



Choice of Cabinets 
AC or Battery Sets 



Richly de- 

> -^uine wal- 
nut console 
..of Hncst 
^ — • — 'type.EIec. 
r^Jet<-v_^tro - liyna 
'^-^ JO^""^ mic-ormag- 
r Ji I retic pow- 
' - . j et spcnjisr 



Cathedral Toned, Super Selective, Long Distance Getters 

Dtattery or Kiectric AC Sets 



UltraX 



Gracefal Spinet 
console , Kenu- 
ine walnnt. 
Cholceof speak- 
ers. Also comes 
In Radio-Phono- 
Srapb Comb'D. 





A L«-Bo7 Con- i 
sole that costs ' 
little. Dynamic 
PowerSpeakcr. 



Popular Inexpen- 
Bi7e combina- 
tion. Set oo table 
■peskar. . 




New -type arm- 
chair con!k)la of ; 

Eenuine walnut— J 
Ltest aneakcrfl. I 



Celebrating its 9th successftil year, 
America's big, old, reliable Radio 
Corporation springs a genuine sensa- 
tion in high-grade sets. With its 
latest. Super-powered, 1-dial Miracos 
— the All Electric wholly self-con- 
tained, hum- free, AC-8 and AC-9, 
using AC tubes or the 
new 8-tube ultra for 
batteries or Eliminators 
— you are guaranteed 
the greatest values and 
savings in the fine set 
field. 

Compare a Mlraco with 



BIG DISCOUNTS 

Exclusive Territory 
to User-Agents on 
BATTERY OR AC 
ELECTRIC Outfits 



nlghcst-priced radios, for 
30 days In your home. Surprise and en- 
tertain your friends— get their opinions. 
Unless 100% delighted, don't buy it! Re- 
turn everything— ZAe complete outfit—aX 
our expense. Your decision is final— 
absolutely! 

Only exceptionally fine radios, of the 
very latest approved type, at rock-bot- 
tom prices, could possibly back up so 

lihernlly unconditional a Kuiiruntuu. 

bend coupon now for Amazing Special 
Factory OJfcrl "i^ccim 

Don't Confuse with Cheap Radios 

With its rich, clear Cathedral tone, 
hyjn-free operation, tremendous 
kick" on distant stations and razor- 



edge selectivity — with its costly 
sturdy construction, latest features, 
including phonograph pick-up con- 
nection, ease of tuning, beauty, and 
economy — a Miraco will make you 
the envy of many whose radios cost 
2 to 3 times as much! 

Many thousands of 
Miracos — bought after 
30 day home compari- 
sons — arc cutting 
through locals and get- 
ting coast to coast, Can- 
ada, Cuba, Mexico, with 
the tone and power of 
, . , costly 8et.«i. Aflracos are 

laboratory-bullt with finest parts, 
and embody 9 years' actual expe- 
rience In con.otructlng nne sets. 
Approved by Radio's highest au- 
thorities. 

Deal Direct with Big Factory 

Everything reachea you splendidly 
packed and rigidly tested to insure your 
Instant enthusiasm. Enjoy the outfit 30 
days— then decide. Liberal 3-year 
guarantee on each set. Play safe, save 
lota of money, and Insure satisfaction by 
dealing direct with Radio's old, reliable 
builders of fine sets — 9th successful year. 





Metal or wood 
cunipuct style cab- 
inets. Wood cabi- 
natfl in walnut or 
now flhaded ailvcr- 
chrome fininhfa. 
Cathedral £lectrt>- 
Dynumic or Mag- 
netic- Power Spcait- 
er to match] 




MIDWEST RADIO CORP»N, 407-40 Miraco BIdg., CincinnaO, Ohio USA 

Tesllnionfo^WST »»^»^"STRATED CATALOG. AMAZING SPECML FAC™!y OFFER 



MIDWEST RADIO CORPORATION 

Pioneer Builders of Sett— 9th Successful Year 
407-AO Miraco Bldg^ ClndnnaU, Ohio 



THIS COUPON 
IS NOT 
AN ORDER 



WITHOUT OBLIGATION, send free catalog. Amazing Special Factory Offer, 
testimony of nearby users, etc. □ User □ Agent □ Dealer 

□ Clieck here if interested in an EXCLUSIVE TERRITORY PROPOSITION 

NAME ADDRESS 
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YioletRau 



New Health 
Beauty 
Vigor 




Let U9 tell yoa how thouennds of men and womea 
■afferine from rheumatism, paralysis, neuritis, nerv* 
oasness, skin diseases, headaches, constipation, 
sprains, prostate trouble, goitre and many other ail- 
ments, even hay fever and asthma, have foand quick 
relief, new health and vitality with this marveloos. 
eeientifle invention. Faina vanish almost instantly. 



*^iolexut, FREE 

For Health-Beauty "Vigor TRIAL 

Endorsed and used by hospitals. Banitarinms and 
physicians. Every home should have one. bavM hoars, 
days, months of suffering. No medicine. Pamless. 
pleasant treatment. Only the violet ray can penetrate 
to every nerve affected. Simple, safe, painless— anyone 
can use VIOLETTA. Don't suffer pain and poor bealtO 
when you can try VIOLETTA 10 days FREE. 

This Book Free 

Tells all about violet rays— how 
this marvelous discovery by 
Nikola Tesla, the electrical wiz- 
ard, now brings this mysterious 
curative power to all. Contains 
many astoundingr testimonials 
from our hundreds of satisfied 
users. Send for all the facta 
and oar liberal trial offer. 
Hail the coupon now. 

VI-REX CO.. Dept 1031 
2304 Warren Av., Chicago 




Vi-Rex Co., 2304 Warren Ave., Dept. 1031 .CbicafO 
Please send me your free book on Violet Rays and 
det^ls of your 10-day free trial otTer. 



Name 

Address. 

City 

Ailment. 



.State . 




HAIR GROWS! 

when our Vacuum Cap is used a few min- 
utes daily. Sent on 60 days' FREE trial at 
our expense. No drugs or electricity. Stops 
falling hair, cures dandruff. A postal 
brings illustrated booklet. 

MODERN VACUUM CAP CO. 
557 Quincy Denver, Colorado 



JOKE TO BE DEAF 

— EVERY DEAF PERSON KNOWS THAT 

I make myself hear, after tieini; deaf for 25 years, with 
these Artificial Ear Druma. I wear 
them day and night. They stop 
head noises and ringing ears. They 
are perfectly oomfortable. No one 
sees them. Write me and I will tell 
voiia triieBtory.how Igotdeafand _ 
now I make you hear. Address N.oncated icm urum 

OEO. P. WAY, Artificial Car Drum Co. (inc.) 

80 Hottman BIdg.. Detroit, Mich. 



NO 






ull of up-to- 
\date offei^ at 



Offers- 

tvrrylhinlroul 
couM Ihink of * 

Sencl\ 




■ ■ ■ \V 



^Ihw. — W« •»¥• you •/^ to S-y.Hi lU) u< l<-« 
. ix.v thru wW- rs "B* Your Own Plumbor"— it v 

.>v aoiviK. — 4000.. fi;-.. .r, I .-rsiLuit- >■> 

Pliimlrinr-mitliT"-'^*""'"^'*'*"* 



tti:tn in.tiiy ^luuilM-f 

Book t. lk I. 



."^urh as Bathluhs, Lavatories, Closets. Sinks. Laundry Tubs. 
Water Heaters. Range Boilers. Water Supply Systems. Pumps. 
Tanks. Pipe, Sewage Disposal Systems— Furnaces, Steam and 
Hot Water Heating Plants— Parts. FittinKs. Tools. Accessories. 
Supplies— Paint.Vamishes— and on hand also Fencing. Rooting, 
Tinning— anything you want— all at cut price* -over 
L'KIO.WIfl itnms— laritest stock and variety in U.S. ."vinio articles 
on Easy Payments- anything on Open Account i( in 
business and rated Write for Free ^i^ti Today— JJgJJf. 



1639C,433LibertYAve. 
PITTSBUROttPA. 





to beautiful 
proportions • 
while you sleep? 

l/iniTA nOSE ^PJUSTER I 

is SAFE, painless, comfortable. 
Speedy, permanent results guar- 
anteed. Doctors praise it. No] 
GolTMTdal metal to harm you. Small cost. 
jy«ni»2S Wtlte for FREE BOOKLET etfoot-Afiw 

ANITA INSTITUTE, 1012 Anita BIdg., Newark, N. J. 

Stop Using a Truss 

STUART'S ADHESIF FLAP AO-PADS are en- 
tirely different from trusses — being mechanico- 
chemico applicators made self-adhesive purposely 
to keep the muscle-tonic "PLAPAO" continuously 
applied to the affected parts, and to minimize pain- 
ful friction and danger of slipping. 



No straps, 

buckles 
or springs 
attached 




Sottas 
velvet — easy 
to apply — 
inexpensive 



' For almost a quarter of a cen- 
tury satisfied thotwands report success without delay from 
worlc. Stacks of sworn statements on file. Process of recovery 
natural, so no subsequent use for a truss. 
Awarded Gold Modal and Grand Prix. Trial 
of "Plapao" will bo sent you absolutely 
No charpo for it now or ever. Write name on coupon 
send TODAY. 

PLAPAO CO., 588 Stuart Bldg., St. Louis, Mo. 



FREE 

• on coupon and 



Name , 



Address 

FREE-Trial Plapao-FREE 
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Be\bur Own Broadcaster 




Tho mystic Home BroadrHptpr i* attached to any radio not 
in a jifty. No Kkill requiri'd. Stretch lonit ext«rnnion cord 
into another room or clos-^t, pn»M the switch button on the 
microphone whi h automatically cuts off radio recrption 
and Ton nrnis to naoADrAKT: then the ruN nroiNsI 
Bine — Joke — Flay — Tketkyit tKetimitt Relcaae the button 
and radio rorrption comew through once more. Slip a Home 
BroadcAMter in your pocket when you so to the next radio 
party and tcc what happens. 

BEND NO MONEY. Pay postman $7,50 plus po«t«ce for 
Cho Ilome Broadcaster outfit oonsisUnc of Microphone, 
Special extension rnrd and adaptor pluc State whether you 
want the Type U JC. or Type A. C. Money Back Guar- 
utood. 

BROOKLYN METAL STAMPING CO. 
ngto728AllaiiticATniue. BROOKLYN. N. Y., Dtpt 42 

Be the Life of the Party 

m 




Play a Tune in to Minutes 

Popularity — new friends — money-making 
opportunities come to those who can play! 

Now you can pick up your favorite stringed instrument and play 
a tune almost instantly. NO knowledge of music is needed. NO ex- 
pensive lessons. NO weeks of tiresome practice. Play tunes from 
the start. Play by numbers. Surprise and astonish your friends. 
Amazinit new invention makes it easy to play Ukulele. Banjo Uku- 
lele. Tenor Banjo. Guitar. Mandolin. Just press the keys and play. 

Ttixie Frifanxa, famous Vaudeville Star, wrote: **I played in 3 minuted and never 
touched a strinsed instrument before." John A. Crui^r: 
**I was ukrptic&l at>out anyone pl»yinK 
tunee instantly but have chanced my 
ideas r»»mpletcly." W. B. MatthtK: 
"Your ndvertisement didn't tell 
tlie half of it." Mro. A-Katten: 
My friends and I play 
wonderful tuneit. The 
more wo piny the 
better it ccta.'* 




ASTONISH 
Tour Friends 

You have always wanted 
play. Do not delay — It Is so easy 
<^o wonderfully easy that we piar- 
antcc suucess or It coHtu you notblng. 



SEND FOR FREE BOOK! 



-more fu 



More popularity- 
If you want tn piny tunes at once- 



-money-mnking opportunities. 

T E-Z I'layinq 



from life — new fricndir , 
_. , . . -send today for a Tree book about Ferrt 1_ 

Strinord Ivmtruments. Soon, you, too, can know the joy of in.ikiiiK your own muxic. 
**No piny, no pay." E-Z Playinx Instruments are inild complete or the £-Z Flayer can 
be attacued U> your own strinKed instrument in a jiffy. 



FERRY & CO., Dept. X777, Chicago^ U. S. A. 

Send free book telllni! how I can get more fun out of life, 
make more friends, have greattT opportunities for gettlnn: 
ahead by IcarnlnR to play my favorite stringed Instrument In 10 
minutes. No obligation. 

Name 

Address 

City State , 




Only $1.00 and you get 
the f amou s2 1 - Jewel Studebaker 
Watch direct from factory. Bal- 
ance in easy monthly payments! 

Lowest prices ever named 
on similar quality. You save 
30 to 50%. 



DOWN 



21 JEWEL-fxtm Thin 

SlUDEEAKEa 

The InsuredWatch 

Ladies' Bracelet Watches, Men's Strap Watches. 

Diamonda and Jewelry also sold on easy payments. 
This company is directed by the Studebaker Family 
of South Bend, known throoKhout the world for 
three-quarters of a century of fair dealint;. 100.000 
satisfied customers. Send coupon at once for full 
pirticulars of our amazinir offer. Studebaker 21- 
Jewel Watches have 8 adjuBtmenta— heat, cold, 
isochronism and B positions. An insurance policy is 
given free— insuring the watch for your lifotimel 

^irovnrv for free catalog! 

• A ropy of our beautiful, new, six- 

color catalofT will be sent Free to anyone Sf ntiinsr the cou- 
pon below. Shown KO niafrnllicent. new Art Keauty rases and 
dialt. Latest desitrnn In yellow frold, ffreen frold and white 
trnid efTerts. Kxoiilsite tnio models. Mmsterptocea of the 
watchmaker's craft. 

Special Offer: Watch Chain FREE 

To those who write at once for free ('atalojc wr will In- y%>S 
elude particulars of our Hpeclal oiler of an exquLsite y-^oSSS 
Watrh Chain free. Thin offer \h for n limited time ^ j*^. vws 
only. Send coupon at once— before It oxpirea. ^f^^ 

Studebaker Watch Co, 

Directed by thii ^tudebak^r /•'amily — thn 

quarterm of a century of fair dealing 
WATCHES- DIAMONDS- JEWELRY 

Dept. W907 South Bend, Ind 

Vaiifidxan Addrts*: Hiudior, (JkI. 




SPECIAL OFFER COUPON 



STUDEBAKFU WATCH COMI-ANY 

IXpt. \V!>07 Soulli it. -1,(1. Jiiiii.ina | ; 

nPleass send me foar free Cataloir of Advance \ ■ 
WatchStylcsandpartlcuIarsof yourSldownoffer | ; 



I 



□ 



PlMsa nod me Jawclry Catalos frM. 



Strtt or R. F. D.. 



I 

I : 

City or Pott Offic* I : 

1; 

SlaU I ; 



Cl 
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,,^A FILTER 

' l7 — A New Development 




Attach to any good 2 or 5 Amp. 
charger such as Westinghouse, Tun- 
gar, Balkite, Elkon, etc., bulb or 
electrolytic will do. 

Filter consists of 2 chokes and 8000 
microfarads of condensers. The unit 
is dry, measures but 8x4x5, thor- 
oughly guaranteed and sold with the 
understanding that your money will 
be refunded if you are not completely 
pleased with the results. 

The TOBE TRANS-A-FORMER has l)een designed to take the place of a charger, if you 
are without the standard charger. The TRANS-A-FORMER consists of a 2 14 dry rectifier 
and a step down transformer. The unit is completely wired and fits neatly on top of the 
A-FILTER— making a complete ALL DRY 6 volt A Eliminator. 

A Filter $18.00 
TRANS-A-FORMER 15.00 

Try your dealer; if unable to obtain A Filter send check or money order and we wUl ship 
direct. 

TOBE DEUTSCHMANN CO. 

CANTON, MASSACHUSETTS!. 



Get This Motor ^ a Attachment! 




Cotnplato with 
drill cliiick Only 

Multiplies the Servlea •! W ALL Small Motors 

Holds crln«M •»< PolUhliW .li^U, wlr. bnirtw. drllta. »»••.•«»• 

Quickly pays its small cost. In sizes to fit H. H =Vi^ 5^ jnch 
shaft (state which). Complete, with driU chuck only $2.75. Without 
drUl chuck $1.75. Send check or money order— we pay postaee. 
THE BARSTEEL PRODUCTS CO^ 1111 l»owir Avt.. Ctevdwul. Ohio. 




Without 
drill chuck 

$' 



A Big Machine^^^IowPjocje! 



^ TUKN YOTnriltJllBY 
^ INTO INCOME! 

No trick at all with this 
amazingly low price Wood- 
worker, which you may tr 
and pay for. 




SPRAYIT 

ELECTRICALLY 

New Superior Model 



Rotary compresaor 
profeuional work 
enamel on fixtures, 
and cabinet work i 
between coata. Prli 
for complete detaiU 
models. 

THE CLCCTRIC 

210 E. Corfax 



type. For fine 
such as one-coat 
or in automobile 
here job is rubbed 
ce. S3d.50. Write 
on this and other 

SPRAYIT CO. 
South B«nd, Ind. 



ON 
EASV 



.TTU terms, to 
ylJiiaaiMMf / turn idle ho- 



ura into pro- 
fit. Does 20 woodworking opera- 
tions. Ideal size, capacity for shop, 
home or the Job. Economical. 
COMPLETELY EQUIPPED! 
Comes complete with 8-ln. Croas 
Cut, 8-in. Rip Saw; 12-in. Bandt 
Saw;. Jointer, Lathe, Borer, Sander, -^^^SL 
Guides, Electrio Motor. lavestigate it! 

^^"^ A S 

Working Drawings . v^^^'ALOE CO*. 

details on the Woodworker, and 
j%v»'the Free Trial and Easy Terms Plan. 






" Na.ub. 



Addrf.88 




Crescent Wood Working Machines 

Quality Made — Moderately Priced 

Enable you to turn out big Quan- 
tities and a wide range of work 
speedily, accurately. Simple. 



eaHy to operate, carefuUv guarded: portable 
machines pluf in any lig" 
Siiw!,. Bench Sawa. Ban 



light aocket — Band 
Tables. Jointers. 
Combination Wood Workers. We also 
make heavy equipment for planinc mills, 
furniture factories, eto. Wnt« today for 
free bulletina. 



THE CRESCENT M/>CHINE CO. 



93 Columbia St. 



^••tonia, Ohio 



Boys! Girls! Get the Bug! 

Biggest Novelty In Radio 




Handsomely Modeled Bug — Beautiful Onyx Art 
Pottery — 9 in. long. _ It's worth yourcoeC as an 
ornament — but in it ia mounted our 

."MYSTIC" CRYSTAL 

RADIO SET 

No tubes or batterie«-— Attach aerial, eround and 
phones — sets local stations fine — distant ones un- 
der some conditions — Delight your family and 
Iriends— Order Sample Todiay. 

PRICE %V1 PREPAID 

Anywftere to V. S. — Agenis WanXeA. 

The Brush Pottery Co. 
Zanesvliie, Oliio 



POPULAR MECHANICS ADVERTISING SECTION 



167 



SAVE $I00»» 

ON WORLD'S FINEST 
CUSTOM-BUILT SETS! 



This new 80- 
pajie Hi-0 Con- 
struction Man- 
ual is the most 
important radio 
book of the year 
— shows you 
how to save at 
least $100.00 or 
how to make a 
big, steady in- 
come through 
the New CUS- 
TOM-BUILT 
Hi-Q Receivers 
—Junior Hi-Q 
29 at $54.35; 
Junior A.C. Hi- 
O 29 at $103.95; Master Hi- 
O 29 at S99.50; Master A.C. 
Hl-0 29 at $151.80—4 won- 
derful completely shielded 
"coast-to-coast" instru- 
ments — acknowledged to 
be the last word in sen- 
sitivity and knife-like se- 
lectivity — 
unequalled 
intonequal- 
i ty by any 
ready-made 




Hammarlund 

Roberts 

Custom-Built 
Radio 



set selling for 
$50.00 to $100.00 
mere. 

This greatest 
ofallHi-0 Man- 
uals is complete 
w i t h |t e X t , 
photos and dia- 
grams. Covers 
every detail of 
Hl-Q building. 
Gives full infor- 
mation on 
power amplifi- 
ers, short wave 
adaptors, in- 
stallation, 
antennae,house 
wiring and a wealth of 
other data. Shows you 
how to save money on 
your own set and how to 
make money building for 
others. 

Price 25 cents postpaid. 

Write for 
your copy to- 
day before 
first edition 
is exhausted. 



Hammarlund-Roberts, Inc., 1182-X Broadway, New York Gly 



Mechanical Toys 



Ship Models, Co- 

iSth' ^and' Cei?'S*I} 

■rtlclea snd handreds of other naeful thinss are described In cor new hooV 
MakeltYourMlf. 460 Paces. lUa»tr«te£^ Prica »3Po.^w7 ^ 

POPULAR MECHANICS PRESS, 200 E. Ontario St, Chicago 




FIRE EXTINGUISHER 



Unusual opening for live agents in every locality. 
Make J5000 or mare a year — easily. Fugo — the in- 
' stantaneous automatic fire extinguisher — is needed and 
wanted in every home, store, theatre, garage, shop, 
school, automobile, etc. Cheapest fire protection avail- 
ble today. W ithin reach of all. 

1 Qt, Size S5.00 2 Qt. Size $7.50 

Hi Charged in a jiffy 
\ma7.inir .lO-aeeond demnnntration clinehes -lale — esch one sold 
lellH other«. Territory irolnu fast. Writt at cnet for wander/ul 
, ^Topotilion that iritt make you big money. 

I THE NATIONAL FORMETAL CO. 

6539 Metta Ave., N. E. Cleveland, Ohio 





On>©ur(eelr 



In a good Paying Business 



We start you in the shoe and 
hosiery business. Inexperienced 
workers earn $5000 yearly witli 
our Direct-to- Wearer plan. Just show 
Tanners Famous Line of Footwear. 

We tell how and where to sell. Perfect 
fit through Patented System. Collect your 
pay dally. We furnish $40.00 Sample Out- 
fit of actual shoes and hosiery, 72 styles. 

Send for free book "Gettlnp Ahead" 
and full partlcnlars. No obligation. 

TANIVERS SHOE MFG. CO. 
5019 South C Street, Boston, Mass. 



Heats Home 

lor 

25c a Week! 

"I can run my Bulldog furnace steady for fourteen 
days in normal weather conditions on the actual cost 
of fifty cents." So writes F. R. Redetzke. of Cleveland, 
North Dakota He adds: "Hard to believe is it? That's 
what some of my neighbors thought until I showed 
them ! We have an unlimited amount of grain screen- 
ings in this country. That's the fuel I am using." 

That's what tbe Balldoc doe* with about the lowest 
grade fuel you can think oft Here's what it does 

withcoah "With the Bulldog Furnace I used 3 tons 
of bard coal last winter to heat our 8 room house." 

—•Lester F. Coons. EUenville. N. Y. 




If you are even thlnMns of • pipeleta fnmaee, or any for- 
Dace, write for oar freeeatalos. The Bnlldog is one ftimaee 
you MUST investiflrate. Comes completely erected, nta 
any height of basement and you Install It yourself. 

No Money 
Down 

Small Moathljr Payimats 

The BnlidoK Is sent for free innectloa 

Then, if satisfied, yoa make only amail monthly payments at 
oar amaxinsjy low price. Factory connections in both East 
and West. We ship from nearest point. Don't consider bay* 
inff any famace ontil yoa find oat about the Balldo^. Write 
at once for oar special offer and oar free catalog toMther 
with the wonderfol record of BnUdoc aacceaa. Mau this 
eoapon today. 

........Bulldog Furnace Coe._....„ 

B<ibMK%rot. Sal* DUtritmtan 

19th and GaU ornla Ave., D«pt. 13-57 Chicago 

Without obligating me in any way please .send me your 
free catalog and special offer on the Bulldog Furnace. 



(Print Nama and Addr«M plaioln 

Hav. you • basenwentr VaaQ NaQ 



Name.,., 
I Addnst., 
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A REMARKABLE 





After long and particularly exacting tests 
the new \'ictoreen Super Transformer is now 
announced as a radically new and better 
product — one that will be as outstanding in 
its superiority during the 1929 peason as the 
previous type has been in years past. 

Write for FREE Blueprint 

of the new and perfected Vlctoreen A.C. Cir- 
cuit, using this marx'elous new Transfort- er. 
The set is easy to build — of unsurpassed tone 
quality and reliability. 

The George W. Walker Company 

Merchandisers of Victoreen Radio Products 

2825 Chester Ave., Cleveland, O. 



J SUPER QUAt-ITV f 
V; RADIO PART* 





Victateen 



AGENTS AND SIGN MEN 

Now Making $50.00 to SIOOJKI and Up Per Woek SeHing Our 
GOLD LEAF SIGN LETTERS 

For store and office windows, board signs, trucks 
and glas? sIkds. .We also nialcc to order script 
signs and business emblems singly or by the 
thousands. A permanent business. No capital 
or experience required. Biit demand In 
c»ery city. Samples and LileratuTC Free. 

CONSOLIDATED SIGN imER CO. ""c-jii&^.^ir 




..from GriruHnsi Tools, Repairing 
Jiachmeni, to Building Furniture 





Sent on 10-Day Trial 

You can have this husky, man-sized electric Workshop for 10 Days' 
Trial In your own Home. Test It to your heart's content. Make the 
things you've always wanted to make, .'^ave money on repair work. 
Se(' how you can earn the cost of the shop In a few months' of spare 
time work. The Handi-Shop Includes all necessary equipment for 
woodtumlng. face turning, circular sawing, scroll-saw work, sanding, 
drilling, dado and joining work, grinding, bufflug, tooI-Rhari>ening, 
and carving. Complete set of working drawings FREP; with each 
outfit. 

Many Exclusive Features! 

A few of them are: Powerful, constant-speed, two-shaft motor that 
enables you to handle two or three Jotis at one time witlRmt dis- 
mantling set-up; Heavy U-shaped latho bed (no rods) gUitranteed 
not to spring or chatter; Improved circufttr saw, sanding disc, scroll- 
saw, each equipped with special tilting table; All completely 
assembled on hea^T veneered wood base: Maximum machine 
value per dollar! 

Easy Terms — Write Today 

for beautifully Illustrated literature giving complete description of 
Delta Handl-Shop and pictures of Its many exclusive advantages. 
Also full details of 10-Day Trial Offer, and your choice of 5 con- 
venient methods of payment. 

DELTA SPECIALTY COMPANY 

Dept. MP 1028 1661-1667 Holton St., Milwaukee, WIsi 




S 35 



Free catalog Showing 200 Designs 

.EITHER DESIGN SHOWN. SILVER PLATE 3Sl EA.: 12 
J/3 OR MORE. S3 SO OOZ.: STERLING SILVER OR GOLD 
TV FLATC. SO« EA.i 12 OR MORE. SS OO OOZ ; I OR 2 
COLORS ENAMEL, ANY 3 LETTERS AND DATE. 

BASTIAN BROS, CO. 893 >a>tia~ ■lao. ROCHESTER. N. Y. 




MEN WANTED 

to become floor surfacing contractors — Pay 
averages $30.00 per day — no lay offs — your 
own boss — work the year round — demand ever 
increasing — New "American" machines <io the 
finest work and are easiest to handle. 
Complete information sent free without 
obligation. Write today. 

AMERICAN FLOOR SURFACINQ 
MACHINE COMPANY 
523 S. SL Clair Street Toledo, Ohio 



j>WANTED— Men for Saw-Filing Business! 

Here's your chance to get into a good steady paying business of your 
own. Many are making big money with the Foley Automatic Saw Filer. 
There's a year 'round demand for saw-filing from carpenters, factories, 

farmers, construction companies, home-owners, etc. T. P. Wilson, Vancouver, B. C, 
writes, " I get plenty of saw-filing from all sources. Am now getting circular saws 
from the newspapers." 

> FOLEY Automatic SAW FILER 

is the only machine that files all hand saws, band saws 14 inch to 

4 3^2 inch wide and circular saws '.i inch to 2t inch diameter. Easy to run, rapid, 
accurate. Adam Bagley, Fort Wayne, Ind. says, "I love to operate it." No 
experience needed, no canvassing. Our FREE plan starts you right. Make $15 to $20 
a week in spare tin^e while building a permanent business. Address 

Foley Saw Tool Co^ Inc., 232 Foley BIdg., 11 Main St. N. E., Minneapolis, Minn. 

Ask about Foley Automatic Grinders for large Circular Saws. 




Cor 
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The Best Thing 

you can do 

for Your Boy 

Fun! Social advantage! Good friends! Con- 
structive use of time! A pleasant, easy way to 
work his way through college! A source of lifetime 
satisfaction! 

These are the things you do for your boy when 
you help him secure a 



^rue Tone SaXDphotie 

Only a Buescher gives you these extra features: Snap-on 
Pads, greatest improvement, easy to replace, no cementing — 
Patented Automatic Octave Key — perfect Scale Accuracy — 
convenient key arrangement. 

We Make It Easy 
for Boys to Start 

Any boy who can whistle a tune can master a sweet-toned 
Buescher Saxophone — easiest of all instruments to learn to play. 

^iir T^axrc* Tt^al ^ou can get any Buescher In- 
OlA LJO-yo XlLiXk strument on six days trial, and 
pay for it on easy terms to suit your convenience. Also 
Buescher Cornets, Trumpets, Trombones and other in- 
struments. Fill out and mail coupon below for full information. 




Buescher Band Instrument Co. 

2601 Buescher Block Elkhart. Indiana 

r BUESCHER BAND IXSTRUMENT CO. (477) ■ 

I 2601 Buescher Block. Elkhart. Ind. ' 

I Gentlemen: Without obllKating me In any way please send I 

J me your free literature. Mention in.strument Interested In. j 

J Age? Name Instrument ' 

I Name 

j Address ^ ^-^-^ ^ ^ _ — ^ _ — _ J 



WET QLURS HADE Dry 

from the Inside! 

DAMP musty cellars are unsanitary, a dan- 
ger to health and a poor place to store 
valuable material. 

Where water or moisture seep in through 
cracks or porous spots in the floor or walls, you 
can make and keep your 
cellar dry and sweet — a fit 
place to work, free from 
odor, mold and rust — by 
filling the cracks and coat- 
ing the moist surface with 
Smooth-On No. 7. 

This is the one practical 
waterproofing that you can 
apply yourself, easily, from 
the inside, to wet or dry 
surface and with every as- 
surance of thorough water- 
tightness, even in the wet- Writ* for 
test seasons. FREE BOOK 

Excellent also for patch- 
ing concrete floors, waterproofing garage, stable 
and washroom floors, brick walls, cisterns, sep)- 
tic tanks, water troughs, fountains, fish ponds, 
swimming pools, manure pits, etc. 

About 25 pounds of 
Smooth-On No. 7 are re- 
quired for each 100 square 

feet of surface covered, and 
no experience is necessary. 
Complete instructions on the 
package. 

Sold in 5-pound cans and 25, 
50 and 100-pound kegs. 
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SMOOTH-ON MFG. CO., Dept. 37, 

574 Communipaw Ave., Jersey City, N, J. 

Please send the free Smooth-On Repair Book. 



Name. . . 
Address . 



Return this coupon for 

FREE copy of Booklet 

10-28 



Cr: 
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OIL HEAT 



INCANDESCENT 
ROTATING n-AME 




THE 
VAPO-6AS 
OIL BURNER 



in your heating plant (Hot Water, Steam or 
Hot Air) will automatically and economically 
maintain the desired temperature under all 
weather conditions. The simplest, most efficient 
yet lowest priced Oil Burner in the field. 




OXO-GAS 
Oil Burners 



ffcClt Ranges, Coffee Urns, 

Steam Tables, Tanks, Boilers, 
Vulcanizers, Water Coils, Hendering Kettles, 
Bake Ovens, Griddles, Lead Pots, I*ressing 
Machines, etc. 

No Noiser^o Smoker-No Soot— No Ashes 
Require No Mechanical Skill to Operate 
Can be Installed in 30 Minutes 

Last a Lifetime 
Responsible Distributors Wanted 
W rite for illustrated catalog. 

GLORIA LIGHT COMPANY 

111-10 No. May St. CHICAGO, ILL. 



6-TUBE RADIO COMPLETE 

$34.75 to $66.66 
LicMsad R. C. A. Circuits. Shielded. One Dial 

Write for catalog. Big discounts to agents 
Consumers Radio Co.. Dept. 170, 4721 Lincoln Ave., Chicago 




$1000 Profit 

for Agents / 



DlANUNDs' 

>WATCHESC.JEWELRY 
CASH OR CREDIT 



Here's your opportunity to make an easy extra 
$1,000 in 90 days time. Everyone is always think- 
ing of buying jewelry for themselves or as a grift 
for some dear one. Show them our plan of easy 
payments. Show how they can have a beautiful dia- 
mond ring, watch, silverware or any jewelry they 
may desire and yet have 12 months in which to pay. 
You can earn $50 to $200 weekly representintr our na- 
tionally known house. Sell on cash or credit . We put 
you in the jewelry business for yourself. You 
make no investment. You niL Tcly takeorders 
and earn very liberal commissions. No 

matter what you are Reliintr, this ^ 

is youropportunity to 
make extra ^^^^tf^^Vlif V I i 
profits. ^^^^Kmtl i I 

FREE 

OUTFIT STARTS 
YOU EARNING AT ONCE 

I We win send ABSOLUTELY FREK by return mail 
everything necessary to start you earning LIBERAL 
COMMISSIONS at once. We include complete outfit 
I containing handsome catalogue beautifully illustrated 
In colors, order blanks and full instructions to insure 
' your immediate success. SEND NO MONEY. Just 
send your name and address— write today— NO WI 

STERUNQ DIAMOND &WATCH CO. 
lS40Bra«d«iwy,D«»t. A197 ItowYork. N.Y. 




BOYS 

It's Fun to Make 
Things 

Let the other boys wonder how 
you can make so many interest- 
ing things. Make your own 
automobile. Make your own 
radio. Make your own kites 
and ghders. You can learn 
how to make almost anything 
that any boy could want by 
following the pictures and the 
simple directions in 

The Boy 
Mechanic 
Library 

And just think of it, there are nearly 
4,000 separate articles In the four beauti- 
ful volumes! Some of the most fascinat- 
ing subjects are listed below: 

How to Make Things 








Boata 

Winter e porta 
Cik tnpinc 
Ice boata 
Water «porta 
To boiEKana 
Tents 
Skis 

Indi:in anowaboea 
Skntinv 
Gyiniiaaium 
Wind waeona 
Motor eleds 
Radio 
Maeie 
Trappint 
Pels 

Leather work 
Curpentry 
Puintinc 
Toy. 
Fishinc 
Fruit erowine 
Entertain me nta 
Automobile 
Iloiine decorationa 
Draftine 

Buy the complete library, including 
Book 1, Book 2, Book 3 and Book 4, for 
$7. thus savin? SI as single volumes are 
$2. If you want individual books at $2 
each order by number 1. 2, 3 or 4. 
When the postman delivers the books to 
your door, pay him the price of the books 
and the postage. That is all. If outside 
U. S. remit when ordering and include 
28 cents per volume extra for postage. 



POPULAR MECHANICSPRESS 

200 E. Ontario St. 
Room 610 CHICAOO. ILL. 



China paintine 
I>ecorative metal wurk 
Furniture makins 
Farminc 
Poultry 

Modela ^ 
Laboratory helpa 

Houi^ehotd helpB 
Wood working 
ElTtrir.'iI devices 
PhotoEraphy 
Muoie 

Outdoor games 

Bloves 

Furnaces 

W irelesa 

TriokB 

Fuzxlea 

Bicycle 

Flowera 

Hunting 

Kitca 

Metal workinc toola 
Secret locks 
Hwinsa 
Sleds 

Power devices 
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^;/l/You m/f/jPM/V/Lvmmm 
i/iuu/. Quick AND EASY 

ji^t>^ —TO— j4nyone can nou^ do perfect 
^VmcTiV liili iil M I painting without trie mess 
^BiiiS of the old paint bruslt 




g^f^ PAINT YOUR OWN AUTO, FURNITURE, Etc. 

Until now the home owner had to be content with the old-style 
slow hand brush, with its unsightly laps and brush marks and 
uneven coverage. Now you can spray lacquers, paints, varnishes, 
enamels, shellacs and bronzes and make the work easier, look 
better and finished much faster. Now you can brighten up the 
home with your choice color schemes. This outfit has been tested 
and approved for home use. 

With this unit you can obtain beautiful results, always smooth and uniform — 
spray intricate pieces as eiisily as fiat surfaces — produce rich blends — veiling effects, 
and any finish, and as an aid in antiqueing furniture, this unit has no e<|ual. 
Also don't overlook your auto — now you can keep it bright and new looking. 
Now you can do it better with this low-priced Paasche Air Painting Unit. 

Also Finer Outfits for Artists and Larger Power Outfits 
for Painters and Manufacturers. , 

^ade&jfc^i6mi^. Write%LDER 

Airfinishing 



THIS UNIT CONSISTS OP 

I'AuMihe J. D. h Pint .Spriivfr H»nil I'limp, T«nk with 
K tlingn anH H fo'*t hr:iideil MlKhest Quality Hoae. 




and 



M/gr-i. Mont complete line of Airpainting 
Equipment. 

1953 Diversey Pkwy., CHICAGO, ILLS, 



10 Inches Off 
Waistline In 
35 Days 

"I reduced from 48 inches to 38 
inches in 35 days," says R. E. 
Johnson, of Akron, O., "just by 
wearing a Director Belt. Stom- 
ach now firm, doesn't sag and I 
feel fine." 

The Director Belt gets at the 
cause of fat and quickly re 
mores it by its gentle, kneading, 
massaging action on the abdo- 
men, which causes the fat to ba 
dissolved and ahsorbed. Thou- 
nnnda liave j>rore<l it ami dortora 
recommendit as the natural way 
to reduce. Stop drugs, exercises 
and dieting. Try tltis easy way. 

Sent on Trial 

Let us prove our claims; 
We'll send a Director for trial. 
Jf you don't get results you owe 
nothing. You don't risk a penny. 
AVrite for trial offer, doctors' en- 
dorsements and letters from 
Tisers. JIail the coupon NOW I 
LANDON &WARNER 

332 S. La Salle St., Chicago, III. 

I Undon C Warner, DepL 10-M, 332 S. LaSalle, Chicago^ 
I 
I 

I Name- 
I 




Gentlemen: Without cost or obllg.itlon on my 
please send me details of your trial otter. 



part 



Address.. 



THe hroMDe/z ncr/£> for. 

rOlR MOTOR COOLING SYSTEf 

CNGINITE prolongs the Ufa of your motor, by givlnc fr*« circula- 
tion to water in the radiaior. preventing and removing 
rust, scale and corrosion. Surest remedy tor overheat- 
Ini; motors. Gives more pep and power. ENGINITE ii 
■s Important as gas and oil. Guaranteed satt^ 
factory or money refunded. SI. (West of Rockies 

25c extra.) Dealers write. ^T^yfc*^ » r\|^Yrf^*- 

Manufactured by 

ENGINITE CO. 

INC. 

120 W. 42nd Street 
NEW YORK Cin 



S^'Radio Guide 



1 




Custom Bet building. 

old-tiniem are 
the way to bigger 
Barswlk** Big 



B ARAWI K CO- 'c'iiMlV^^Vi. a. 



Books on all subjects are sold by Popular Mechanic* 
Press, 200 East Ontario Street, Chicago, Illinois. 



A SHIP MODEL FOR ^4 91 



Build an exact replica of the historic Santa 
Maria, the Mayflower or the La Pinta. We will 
furnish the parts complete for only $4.98 plu-s a few 
cents for postage. No tools ne<Hle<l except a small 
tiainmer. Parts for tlie Constitution (Old Iron- 
sides ) may be bad for S6.98. 

Wrilr for miT iUmtrated calaJng. 

MINIATURE SHIP MODELS 




0*pt. P-13,38ie-24 Baring St. 



P HILAOELPHIA. PA 



Ccr aterial 
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NOW— 
A Startling New 
Principle in 
Broadcast Reception 




The AERO 

"CHRONOPHASE*' 

Here I proof positive that you can build 
better than you can buy. Aero engineers, 
after months of experimenting, have developed 
a new principle In radio frequency ampllflca- 
tlon. A new system of coupling now makes 
possible the transfer of a much greater amount 
of energy between r. f. amplifying tubes than 
ever before. Shield grid tubes particularly are 
made to deliver much more of their theoretical 
ampllftcation than by any other coupling 
method. This new principle — called the 
"Chronophase" — results in a remarkable In- 
crease In distance range and, by means of a 
handy control, any degree of selectivity may bo 
obtained, even so that side bands of local 
broadcasting stations may have been over- . 
come and shielding has been made unneces- 
sary. 

Kit is Complete 

The "Chronophase " principle is incorjjorated 
in new 5, 6 and 7 tube receivers. Everything 
necessary to build these sets is Included In 
complete kits which you can obtain from your 
dealer. A beautiful two-tone metal cabinet, 
high-lighted with silver and with a handsome 
escutcheon plate of oxidized silver, is a p.art of 
each kit. Also included are the world-famous 
Aero Colls, audio transformers of a type here- 
tofore used only In broadcasting stations, con- 
densers and all necessary wires, screws, etc. 
There is absoutely nothing else to buy. Large 
schematics and full-size pictorial wiring dia- 
grams make building easy. 

Complete Kit for Aero "Chronophase" 

five tube receiver $74.50 

Complete Kit for Aero-Dyne sir tube 

receiver 93.80 

Complete Kit for Aero-Seven seven tube 

receiver 97.85 

Specify what type of tubes you Intend to use. 

Aero Coils 

If you prefer to build your own set. incor- 
porating the "Chronophase" principle, u.se 
Aero Colls, specially designed for this purpose. 
Ask your dealer. If he is temporarily out of 
stock, wire direct to us. 

SEND FOR THE NEW AERO BOOK. 



INCORPORATEC 
Dept. 478, 4611 Ravenswood Ave. 
Chicago, III. 



______ -Q>iS^ 

^^JIll paHi moun ted 



COAST 

RECEp- s; 

TION 

Superphonic 7 is a world beater! An exceptionally high grade 
receiver that is amazing the Radio World. Latest 7 tube tuned 
radio frequency circuit, using 4 radio frequency amplifiers, detector 
and 2 stages of audio. Power tube can be used In last audio stage. 
Extremely selective, marvelous sensitivity. Single drum dial con- 
trol. Straight line wave length condensers permit accurate, 
equally spaced tuning over entire wave band. All socket.s spring 
cushioned to eliminate microphonic noise.-?. Bakelitc subpancl 
(8 4' deep) insures minimum dielectric losses. Clear and realistic 
reception guaranteed. An exceptionally beautiful, walnut flni-sh, 
metal front panel 7' x 18*. Complete chassis. No extra parts to 
bi'y. All parts mounted ready to wire. No si>ecial tools needed. 
All hook-up wire and colored battery cable Included. Value S60.00; 
our price 516.95. 

TESTED AND APPROVED 
Severe laboratory ttsta have proved the remarkable efBclency of 
this set. Owners everywhere are sending us letters praising Its 
wonderful receptive qualities. 

Simple Wiring Direetf ons 

Very easy to wire this set with the instructions 
we furnish. Just connect a few wires. All you 
have to do is to follow numbers. Simple 
as adding 2 and 2. Can be wired In a few 

minutoB by anyone, Ho radio knowledge needed. Malce money 
by wirinx these sets in your spare time and aelltne them to your 
friendfl. 



AlORikDIO 
KNOWLEDGE 
I NEIDED// 



SEMD HO MOMEY 



Just write your name and address on a post card and ask us to send 
you this wonderful outfit. We ship right away. Upon arrival pay 
only $16.95 plus a small delivery charge. (Foreign countries serui 
Si9 BO with order. We pay slUppino charges.) 

Radio Equipment Cc, De|iL 10-K, 549 South Welis Siratt, CMeago, IIL 



Makers of High Quality 
Condensers and 
Resistors 




SIMPLIFIED RADIO BLUEPRINTS 
Blueprints for the inost popular sets described in Pop- 
ular Mechanics Magazine can be obtained for a charge 
just sufficient to cover the cost of production and mail- 
ing. The sets for which blueprints are available are: 
Three-Tube, Loud Speaker. Loop 

Set Dec. 1926 — 25c 

Three-Tube, 15 to 550 Meter Set Nov. 1926 — 25c 

Four-Tube, Loop Set, for Car or 

Home Aug. 1926 — 25c 

Six-Tube, Portable, Loop Set June 1926 — 25c 

Electrolytic B-Ellmlnator Feb. 1927 — 2Sc 

Non-Radlating Unit May 1926 — 25c 

Simple Tube Tester and Chart July 1926 — 25c 

Two-Tube Loud Speaker Set Oct. 1927 — 25c 

Economy Nine Superheterodyne; Sixty 

dollars builds this Super. Complete 

drilling templates and blueprint 

diagrams Nov. 1927 — 50e 

Loop Set for Cabinet Speaker Dec. 1927— 25c 

Aero-Dyne Six Receiver Jan. 1928— 25c 

Homemade A-Battery and Charger. .Jan. 1928 — 25c 
B-Eliminator for Direct Current .... Feb. 1928 — 25c 

Fifteen Dollar B-Eliminator Mar. 1928 — 25c 

Short-Wave Converter Mar. 1928 — 25c 

All-Electric Five April 1928 — 25c 

Three-Tube Ali-Wave Set May 1928 — 25c 

Push-Pull Power Amplifier and Power 

Supply Unit June 1928 — 25c 

Edison Type Storage B-Battery July 1928 — 2Sc 

Browning-Drake Screen-Grid Tube 

Receiver Sept. 1928 — 25c 

A Compact B-Eliminator Oct. 1928 — 25c 

New Screen-Grid Perfect-Tone Six . . Nov. 1928 — 15c 

Address the RADIO DEPT. 
Popular Mechanics Magazine, 200 E. Ontario SL, CUcapi 
Back numbers of the magazines descrlhlni; the construction 
Of the sets can be obtained from ourClrculatlon Department, 
price 25 cents each. 



Cor' 
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LiMnard by Rider Radio 
pontion. Patented 5-2-'lti: 
7-a7-'2». P»t«. Pending. 



ForBetterRadioResults! 

PHASATROL 

Reg. U. S. Patent Off. 

A True Balancing Device for 
Radio Frequency Amplifier 

In constructing a receiver using R. F. 
amplification, it is important to insert 
a Phasatrol for each stage of R. F. 
amplification to suppress and control 
R. F. oscillations. 
Also excellent for purchased sets to cure them of 
the R. F. oscillation habit. Very easy to install. 
Price $2.75 each. 



qpn«|mr#^V ALL-WIRE 
* " ^ ^ ^ * RESISTANCES 



U. S. Patent 1.676.869 and Patents Pandins 



Truvolt Variables simplifj- B-Eliminator construction 
by eliminating difficult calculation and making all 

aajustmcntfi easy. (22 Stock Sizes $3.50 each.) 
Truvolt Fixed Resistances are adjustable to different values by 
slidinK clip taps — an exclusive feature! Made iu all desirable 
resistance values and current ratings. 

Tear out and mail coupon for full information 



ELEGTRAD 




Don't Be Afraid 

To Tackle That 

Concrete Job! 

What is it you want to make out of concrete ? 

A 6arar» floor — Gardi^n aeat — 
Bird lialli— Anlo Ilrlrr-waj— 
i'lirltg and Ctiiftrra — Flower 
l>uxr» — Uiiral Hall Box Ptixt — 
fiard^n Fountain — Oriiampnial 
PmI — ItaiaLlngFoanlalii — Boat 
Laadlnc — Cistern Cap — Milk 
llense — Enirine Foundation — 
Waterinr Tronch— Sidewalk — 
Steps — ItatepoBts — Kenre Pant* 
— Tile — Blork>— 8lio— Pedrital 
— Tases — Forye — Smokehontv — 
Chimney Cap— Hone Stall*— 
FoDDdstlon Support — Cyclone 
Cellar. 

With the Instructions found 
In Popular Mechanica Con- 
crete Handbook you can 
make 173 dlRerent useful 
articles. 

Build With Ease for Permanenca and Baauty 

With the Concrete book we send you another remarkable 
book called Home Mechanics. This contains 320 valuable 
discoveries for doing the various jobs that come up about 
every home, both in the house and outside. Those articles 
cover I''urnacra, Stoves and Fireplaces— Homemade Fur- 
niture and Uepalrs — UuiUUng Refinements — Home Shop 
— Home PlumblnK — Kitchen Equipment — Devices for 
Men — Home Klectric Work — Outdoor Work — Water 
Supply — Garden — Bees — Miscellaneous. 
Simply write and ask us to send you these two books. 
When postman hands you the packaRo pay him 98 cents 
plus the postage. It outride U. S, remit when ordering 
and include IS cents extra for mailing. 

POPULAR MECHANICS PRESS 
Room 610 200 E. Ontario Straot CHICAGO 





♦ ♦ • different ♦ • • • 

Remler lias designed a new circuit* 
It is different . . * . and a long step ahead in 
radio research. Let us tell you all about it 
and why it will outperform any factory 
built receiver. Sign and mail the coupon. We will 
forward an eight-page, two-color folder and set* 
builders' bulletin. 

P.M. 10 REMLER Division of CRAY & DANIELSON 
MANUFACTURING CO., 260 First Street. 
San Francisco, Calif. 
Please send me 

□ All the "dop>e" on the "29" 

C Bulletin Service for Professional Set Builders 

Name 

Address 

City State 

Do you build and sell sets? 



Cr 
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On handy Sea, or in the 
Air DURHAMS are 

Sli^reme ♦ . wherever the perfect 
operation of radio apparatus is of paramount 
commercial and governmental importance — in 
radio transmitting or receiving apparatus — in 
power amplification units — in the sensitive re- 
sistance-coupled amplifiers of the photo- 
electric cell circuit in Television apparatus — 

there you will find that experienced radio engineers use 
and endorse DURHAM Resistors, Powerohms and Grid 
Suppressors! Why? Because years of experiment have 

ftroved the indisputable value of the DURHAM Metal- 
ized principle. Because these resistances are calibrated 
accurately accordinft to their stated ratings. Because 
they are available for every practical resistance purpose 
from 250 ohms to 100 Megohms and in power ratings. We 
will be glad to send you descriptive literature explaining 
the entire Durham line. 

I Durham Resistors — 500 Ohms to 10 Megohms; standard brass end 
■*■ tip. mould or pigtail type. 

2 Durham Grid Suppressors — S50 Ohms to S.OOO Ohms; in steps of 
100; standard brass end tip. 

3 Durham Powerohm — I Wau; 260 to 1.000,000 Ohms; standard 
brass end tip or pigtail type. 
A Durham Powerohm — 2^4 Watts; 600 to 360.000 Ohms; standard 
" brass end tip type. 

5 Durham Powerohm — 3)4 WaUs; 600 to 260,000 Ohms; knife-end 
type. 

/J Durham Powerohm — Watts; 600 to 260,000 Ohms; soldered 
end tapped type. 

>J Durham Powerohm — Watts; 600 to 250,000 Ohms; screw-end 
type. 

O Durham Powerohm— 5 Watts; 250 to 260,000 Ohms; soldered end 
" tapprd or scrcio-end type. 
Q Durham Powerohm — 10 Watts; 
end tapped and screie-end type. 
20 Durham Powerohm — 35 Watts; 

11 

12 



260 to 2B0.00O Ohms; soldered 
250 to 250,000 Ohms; soldered 
260 to 260,000 Ohms; soldered 



and tapped. 

Durham Powerohm — 60 Watts; 
and tapped. 

Durham Mounting supplied in various lengths to carry any re- 
quired number of Powerohms where quick change of resistance is 
necessary. 




RESISTOR S 
& POWEROHMS 

INTERNATIONAL RESISTANCE COMPANY 
2006 Chestnut Street, Philadelphia, 



140-page Book of actual 
bookkeeping forms, com- 
pletely filled in toillustrate 
uses. Will answer your 
record-keeping problems 
—office or factory. 

Book Sent FREE 

when requested on business stationery 

John C. MOORE Corpn. 

{Established 1839) 
5030 Stone St., Rochester, N. Y. 



nC C tOOSi LEAF 

KCb SYSTEMS 




KC 3 SYSTEMS 

Used In 300,000 OFflces 

Ask about the New 

MOORE'S VISIBLE RECORDS 



PANTS MATCHED! 

WHY THROW AWAY THAT COAT AND VEST? 

Save $25 or morel I^t us match your coat and vest 
with new trousers, and save the price of a new suit. 
Hundreds satl.sfuciMrily matched every day. Each 
pair tailored to your measure. Over 80,000 patterns. 
We submit 8.^mpIe of cicth for your approval. Just 
Enclose mall sample of the suit, or your vest. 
Siu™ MATCH PANTS COMPANY 

ffvL.t Dept. 10, 20 W. Jackson Blvd., Chicago 

ia sent. 



Do Awmj with 
Handsandin^ 





Larce or small surfaces 
capilv sanded with this little 
machine. Handles like a 
plane, leaving a flat even 
finish, due to the smooth ac- 
tion of belt. Sands Ave times 
fa,stcr than by hand. 
Fine for reflnishing furniture, 
woodwork, stairs, floors, etc. 
Works from any light socket. 
No experience required to 
operate. 

PORTER-CABLE 

MACHINE CO. 

1704-10 No/SaHna St 
SYRACUSE, N. Y. 
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Play A compact, malleable iron homo 
Your Way gymnasium consisting of a Row- 
j ing Machine, Punching Bag, 
* ' Chest Weights, Parallel Bars, 
Strength chinning Bar, Wrist Machine, 
Wall Ladder, Massage Roller, etc. Fits in 
any spare space, 7^ x 9 feet. Durable, attractively 
finished and easily erected. 

Hundreds sold to indoor workers and others who 
want to enjoy daily gymnastics and to keep physi- 
cally fit. An adult's equipment, priced reasonably 
and sold on easy terms. Write for Booklet. 

GYM JUNIOR CO. 

530 Gregory Avenue WEEHAWKEN, N. J. 



LATHES! 
$6 to $75; 



LarKcat Une and best quality small 
lathes in America. SenU six cents for 
32 page catalog of lathes, drill presses, 
bench. Jig and hand saws, etc. De- 
ferred payments if desired. A Sypher 
^ lathe is the best money can buy and 

prices right. 
STPHER MFC CO., DepL D, Toledo. 0. 





All Standard Makes 

your choice of the Worlii'a hent 
typewriters — Underwood. Rom- 
infrton, Oliver — full size, late 
mo<iei cam|ilc't«ly rebuilt and 
refinUned brnnd new. f 'rices 
smashed down tu half. Act quick. 

$2 and it's yours 



Trial 



Ju.st send your name and :iddres.s »nd wo will maUyou our 

complete FRCC CATALOG prt<t>aiil. CuHy dtfHcrihinK and showlrur 
actual photofrrapha of each beautiful machine in full colon*. Tells every 
detail of dur tlirect-to-y<>u »mall-puyrii«.*nt plan. Write now fur tremen- 
dousnavinfT. No obliKation whatever. Still timi> if you act now. 

International Typewriter Exchange 



184««.Lak* SI. 



Dapartnmrt 1094 



Chicalo. Illinois 



Mew 

Ql Jewel 

BURLINGTON 




Write! — while thia special offer lasts! — for the NEW 
Burlington Book, showing in colors the NEW 21 Jewel 
Burlington in all the latest designs — including the New 
Burlington Bulldog, the New Lady Burlington, new strap 
watches — in fact, a watch for everyone! Always a 
masterpiece, the Netv Burlington is now better than 
everl 21 Ruby and Sapphire jewels; adjusted to the 
Second, to Temperature, to Isochiooism, to Positiona; 
25 Year Gold Strata Case. 

^QSOaMonth 

Yes! Carry this watch masterpiece for 30 days, with no 
obligation to buy unless delighted! And then you pay 
only $3.50 a month at our rock-bottom, direct-to-you 
price, saving you from 25% to 40%I But don't delayl 
Take advantage of this offer NOW I 

WT^iA f While this Special 

Write; offer Lasts! 

Find out about this special offer of 30 Days Trial and 
$3.50 a month — made for a limited time only. And get 
our FREE New Burlington Book, It shows how to judge 
the real value of a watch and avoid purchasing watches 
that are overpriced. Just fill out the coupon and mail 
it TODAY. 



Burlington Watch Co., Dept. 13-57 

19th St. and Marshall Blvd., Chicago 
Canadian Addrea: iiS Princesj St.. Winnipeg, Man. 
Please send me (without obligation and prepaid) your 
new free book on watches, together with your special 30 
day trial offer on the New Burlington Watch. 

Print name and address plairdy. 

Name .„ . 

Addresis „ 



Ci 
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Short-Wave 
RADIO FANS 



' The Hammarlund Short-Wave Manual 
will save you many costly errors. 
Chock-full of practical data every short- 
wave fan and experimenter will welcome. 

Send 10c for mailing expense. , 

Address Short-Wave Department 
HAMMARLUND MANUFACTURING CO., 

424-438 W. 33rd St., New York 



Get a Grip of STEEL! 



Send Only 25c for My 

Krusher Grip 

Increase the size and strength of j^our arm 
overnight. A strong grip is the barometer 
of your personality. With each KRUSHER 
GRIP I will give FREE a beautiful illus- 
trated booklet filled with handsome pictures. 
It tells you how you can possess a manly 
figure packed with energy and power. How 
to put inches on your chest, neck, arms, and 
legs and get a body as shapely as Sandow. 

The world's finest athletes posed for this 
booklet which I offer for a limited time only. 

Fill in the coupon and mail with your remit- 
tance and get your copy NOW. 

THE JOWETT INSTITUTE OF 
PHYSICAL CULTURE 

326 Poplar St., Scranton, Pa. 

Dear Mr. Jowett: 4-KK 
Enclosed is 25 cents for your double strenKth Krusher 
Grip, with which I am to receive your illustrated booklet 
FREE. 

Name 

Address. 



^rANYTube 
I>.C.orA.C 

AMPERITE automatic filament 
control increases tube efficiency 
and lengthens tube life. Sl.lO 
with mounting (in U. S. A.) 

XrUMSUH ST, NEW YDMC 




FREE Nrw 'Mmperite 

Blw book' ' nf laiett ra- 
dio information and eir* 
euit diagrams. 

Write Dept. P. M. 10 



^he"S^i:f-ND3VSTmG" Rheostat 




PATENTS 

Send ua sketcb or model for advice and enact 
coat of patent. Our book "How to Obtain a Patent" 

8 -lit free. It tells liow to apply for Pntents, Trade 
Marks. Foreign Patents. CopyrlRhts. etc.: gives Infor- 
mation on Patent Procedure: t.pllg what every inventoi 
should know. Thousands of Inventors, who are our 
clients, are our reference. 

CHANDLEE « CHANDLEE, 2S Yaars' Exporiane* 
410 Sevanth St. Washinarton, D. C. 



CHLORINE HOME TREATMENT ' 

For those who suffer from Colds, Bronchitis. Catarrh. WhocDlng 
Cough and respiratory diseases Is now available for home use. 
Pour the contents of ampoule Into vessel and breathe the medi- 
cated air In your room for one hour. Treats one to six at a time. 
This simplified treatment, endorsed by thous.mds, produces the 
p^me results as treatments with elaborate apparatus has shown 
94% cured and improved. 

Special Offer Three Home Treatmentm 
Mailed prepaid on receipt of Si 00 

Medical Products Corporation ^" Defr'SfffMrch!"** 



AUTO REPAIRMEN 

EARN GREATER PROFITS 

Get your share of the big money b?ing spent 
on automobile upkeep. 

Put improved time, labor and monev-saving ideas to 
work in your shop to-day. 
Take advantage <rf OUT special 
bargain ofi ;r and iecure 3 
valuable ki ak booia at a re- 
duced price, 

1. 334 Valuable i:>i«Soverie8 
made by auto mecoanics in 
our AutomobUe Repair- 
man's Handbook. 337 

lUustrationE. 

2. 301 Ways to use drills, 
drill presses, taps and dies 
more effectively in our Drill- 
ing and Thread Cutting 
Hand- 
book. 

298 n- 

iustrar 

tiOQS. 

3. 259 Kinks furnished by the 
n-.ost expert Lathe Ooerators in our 
Lathe Handbook. 212 Illustra- 
tions. 

Special Offer — These 3 books 
(regular price .W cents each, $1.50 
\ alue) are offered for a limited time 
for only 98 cents plus postage. Pay 
postman C. O. D. when he delivers 
or if out8i«le U.S. send 98 cents 
and 15 cents extra for postage. 

POPULAR MECHANICS PRESS 

Room PIO 

200 E. Ontario St. CHICAGO 
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Tobacco Is Hurting You 

Look at the facts square in the face, Mr. Tobacco User. You may think 
tobacco is not hurting you. 

That is because you haven't as yet, perhaps, felt the effects of the nicotine poison in YOUR 
system. For you know that nicotine, as absorbed into the system through smolcing and chew- 
ing tobacco, is a slow working poison. Slow, yes— but sure. 



Tobacco is lowering your efficiency. It 
slows a man down. Makes it harder for you 
to concentrate your mind on your work. You 
haven't near the amount of ' 'pep" and energy 
you would have if you stopped usmg it. There 's 
many a man twice as old as you in years who's twice as 
younsr in energ-j*, simply because he lets tobacco alone. 

Some day you will realize to what an alarming extent 
tobacco haa undermined your system. 



When your hands bepin to tremble— 
md your appetite begins to fail— 
and your heart seems to "skip a beat" now and then— 
and slifrht exertion makes you short of breath- 
then you have a right to suspect that 
TOBACCO is getting the upper hand. 

Any well-informed doctor will tell you that these are 
only a few of many symptoms of tobacco poisoning. 

And YOU know that the use of tobacco in any form 
is an expensive, utterly useless habit. You know you 
ought to quit. 



Tobacco Habit Banished 

Let Us Help You 

It doesn't make a particle of difference whether you've been a user of tobacco 
for a single month or 50 years, or how much you use, or in what form you use it— 
whether you smoke cigars, cigarettes, pipe, chew plug or fine cut or use snufF— 
Tobacco Redeemer will positively remove all craving for tobacco in any form in 
a very few days. Not the slightest shock to the nervous system. Your tobacco 
craving will usually begin to decrease after the very first dose— there's no 
long waiting for results. 

Tobacco Redeemer contains no habit-forming drugs of any kind and ia 
marveloualy quick, ecientilic and thorouKhly reliabl'?. 

It is in no sense a substitute for tobacco. After finishing 
the treatment you have absolutely no desire to use tobacco again 
or to continue the use of the remedy. It helps to quiet the 
nenres and make you feel better in every way. 

A single trial will convince 
you. Our legal-binding, 
money - back guarantee 
goes with each full treatment. We will refund every cent you pay for the 
treatment if after taking it according to the easy-to-follow directions, it 
should fail to banish the tobacco habit completely. 

^A.«>%#vM Ca*. Let us send you our free booklet on 
W |r|l|Tl V-OUpOn ror the UeacHy effects of tobacco, to- 
l^y^^X^^^ F* 1-'t*r\nF Rcther with testimonial letters from 
* rCC X lUUK men all over the country tellinK how 
they have been absolutely freed from the tobacco habit by this simple 
home treatment. You could not ask for stronger proof that Tobacco 
RedMmcr will free you from the habit than the evidence we will gladly 
•end on request. Just mail the coupon— or a postal will do. 




Results Guaranteed 



Free Book Coupon 



NEWELL PHARMACAL CO. 
Dept. 300 Clayton Station St. Louis, Mo. 



I 
■ 

I 
I 
I 
I 
I 

I 

■ I 



NEWELL PHARMACAL CO. 
Dept. 300 Claytor> Station St. Louis, Mo. 

Please send, without obligatins: me in any waJ^ 
your free booklet re'jarding the tobacco habit and 

Froof that Tobacco Redeemer will positively free m« 
rom the tobacco habit or my money will be refunded. 



Name . 



Street and No. . 



Town... 



Sute., 
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The Old 

Reliable 

Credit 
Jewelers 




DEPT. 
108 North 
State St., 
Chicago, 
lU. 



DIAHONDS 




GENUINE DIAMONDS 
GUARANTEED 
CASH OR CREDIT 

Diamonds for Christmas! 



rA. _ 

Diamonds make a happy Christmas I 
Special offering of brilliant blue white 
»r5i^r-> Diamonds at importer's prices— all set 
■'^^^ in beautiful mountings of solid 18-k white 
No. '-^^^^J^ gold. Our direct importing and huge sales 
875 ^^^J make lower prices for you. Order right 
550 V^l/ from this ad I 

$1.25 Credit Terms; Pay one-tenth down; bal- 
■ wk. Iji^y ancein weekly, semi-monthly, or monthly 
terms at your convenience. All goods 
delivered on Arst payment. Satis- 
. faction Guaranteed or Money Back. 




^C^^J''^ WoddlnB 

ift: RIlIK* 





No. 824— The 

"Elite' -solid 18-k 
• white gold $iV50 
, ||^ ■ 
'Set with 3 Diamonds. 
S22.50; 5 Diamocds. 

$32.50; 7 Diamonds, $42.50; 9 Diamonds^ 
M,,, $52.50; 12 Diamonds. $67.50. All 

platinum, S25. With 3 Diamonds, $50; 
«V-^- 5 Diamonds. S70; 7 Diamonds. 

S80; 9 Diamonds. SlOO; Circled 
by Diamonds, $200. 

^17 Jewel Elein No. 14 
Thin Model 

White gold filled, 20 year quality 
case; 12 size; silver dial; assorted 
patterns, $23.50, ^.35 down and 
$2.38 a month. 









.in 






No. 86i-Ladies' Wrist Watch 

Solid 14-k white gold case. 15 Jewels, $25 
S2.50 down, $2.50 a month. 

CHRISTMAS CATALOG FREEI 

Send for Free 132-Page Catalog. Shows 
over 2000 amazing bargains in Diamonds, 
Watches and Jewelry. On request we will 
ship any article (NO MONEY DOWN) sub- 
ject to your freeexaminat ion and approval. 




Ship Model Builders 



Before purchasing your model supplies 
at prohibitive prices, Kend for our l)ig, 

new. illustrated catalog showins nearly all the 
hard-to-make materials such as caps, tops and 
crosstrees of celluloid, brass pumps, nirure- 
heads, tafT rail posts, blocks, deadeyes, etc. 

fc Sr' .11. Also model speed Doat fitttnKs and construction 

sets at very reasonable prices. Catalog 10c coin. 

ROY HANCOCK. 32t Douglas Ave.. Portsmouth. Vai 



KINGSBURY fit^eo 
BLUE BIRD 

(West of 
Miss. $3.85) 




Most 
Exciting 
Toy oS the Year 

PVERY red-blooded boy who wants SPEED 
■'-'wants this toy — this 19 in. steel model of 
the famous speea car that raced ouer 207 miles 
an hour down in Florida — Capt. Campbell's 
"BlueBird." LifeUkeineverydetail — longslimblue 
body — rudder-hke back end — external radiators 
— built-in wheel guards — real Dunlop rubber 
tires. Has clock-spring racing motor that is 
making speed records of its own! A companion 
toy to the KINGSBURY SUNBEAM RACER 
copied after Maj. Segrave's famous speedster, 
the first car to go over 200 miles an hourl Price 
$3.00. (West of Miss. $3.30.) 

Special Offer— Both Toys $6 

(West of Miss. $6.60) 

You must show this ad to your dealer In order to 
secure the special price. If he doesn't sell Kings- 
bury Toys, order direct from us. Money back If 
you're dlssatlsUed. 

Klngcfenry Mfg. Co., 83K Myrtle St, Keene, N. H. 

KINGSBURY Motor Driven TOYS 

SEND 10c for Novel Eraser made from a DUe Wheel. 
Set of four, SSc. 



A POPULAR AVIATION GUIDE 

at a Popular Price 

Prepared to meet the demand for a simplified book on 
Aviation suitable for young people, beginners, and all 
persons desiring general information. 

Everybody's Aviation Guide by V. W. Page, just pub- 
lished. 256 pages, 140 Illustrations, tells all about flying 
in simple, easily understood lan- 
guage. 

Aviation terms, operating princi- 
ples, elementary rules, forms of air 
craft, functions of parts, tyi>es of 
power plants, machines, control 
systems and methods of flying. 
Learn now and prepare for the 
future. Price $2 

Will be sent C. O. D. in U. S. 
Pay postman price and postage. 

POPULAR MECHANICS PRESS 
Room P10, 200 E. Ontario St., Chicago 




Tliese Boice Bargains CanH Be Beat 

Send 10c In stamps or coin for Bolce's latest catalog, describing the finest collection 
of Bench Woodworking Machines ever offered. Uolce-Crane Bench Circular Saws, 
14' Band Saw. 4' Jointer, Lathes, Jig Saw, and Books of Designs. 





$12.00 





Universal Jig Saw 

Table 8 incr. dia., tilt. 45 dec. both 
Way*. Saw to frame 10 inches. Umi 
Mt ineh fret blad^e. and heavy power 
blade. H inch to H inch wide. Unex. 
celled in the Tolujne and Taricty ol 
vork it will do. 



Price $13.50 for Woodturning. 

With Compound slide rest as iUufitrated, add 
$10.50. Swing 7', 17' between centers. Longer 
lengths 28' and 38' C to C. Bed. heavy channel 

Iron. 

W. B. & J. E. BOICE 

Dept. P. M. 10-D Toledo, Ohio 




$30.00 



Universal Handisaw 

Table elevates for crooTinc Cute 
2H inch Btock. Takes 6 inch x 1 
inch dodo head. S inch aand diao.Mnd 
drum, 2 inch jointer attjwhment, 
borinc table. 



Cr:' aterial 
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vichSentondODaysIreerriQi MOUCK 



111 ailditioii to our Now Low Price. I will scml for your approval oiii- of these Standanl Watrhes, 
guaranteod for a lifptii? e f f sati^fnctor.v service, not only by the Santa Fe Wat(^h Coiiipaiiy, but 
by the (ireat Illinois Watch Faotory. They are found in the pockets of men in the service on 
every railroad in this country. Senators. ConKresanicn and Clovernors keep their oflifial ap- 
pointments by "Santa Ke Special " time, .\rniy officers and privates carried them all throuKh 
the (ireatcst War in history — thousands of these splendid watches are in u.se all over the World. 
If you want one on niy liberal new LOW PRICE PL.\N, you had better write for my Free 
Watch Book tod.av and make vour selection without delav. I will send the Watch for .you to 
see WITHOUT f)NE PKNNY DOWX — I will even allow you to wear the Watch 30 days 
FREE — then sell it to you on a binding money-back guarantee. 

Why Not Own A 2 1 Jewel Watch 



You will never miss the few cents a da.v that v ill make you own one of these watches - SKND FOR 
W.'VTCH BOOK — illu.strating in lieautlful colors hundreds of deslsns and comblnutloas in cases In the 
POCKKT WATCH, Mi:.\'S .«!TI!AI" WATC'U and LAOlIiS' WKIST WATCHf. You can have your 
name or munoRram and any cniMcin you may desire engraved In the C'a-se to suit your own Ideas. 

to ae<' the new models and wonderful case 
.Santa Vk .^iwclal. the .Santa Fe MoKUl, the 
trap Watch and the Petite Santa Fe Prlnces.s 
W;<tc!i. N'o nialter what yoi-r choice of a watcti may be there Is a Santa Fe Watch to please you. Send 
coupon for our beautiful I'HKK cataloirue showins hundreds of designs and models In watches and 
newest creations In Diamond Rings and Jewelry. 

WRITE FOR SPECIAL CASH OFFER — GOOD FOR 30 DAYS 



"VT TTX ♦ I want you 

JNew Case Designs :STi,.';'j^r. 



nV>VlWl A limited offer! 
M Ic H H ^>t>> c^'cry Sautu 
rilLL Special. 

a beautiful golcl 
ehain or strand of exquisite 
pearls. Write today. 



Mail 
Coupon 

for Beautiful 
FREE Watch 
and 

Diamond Book 



SANTA FE WATCH COMPANY 

Dept. A, 6 THOMAS BUILDING, TOPEKA, KANSAS 



Santu Fe Watch Company, 

Dept. A, 6, Thunias Building, Topcka, Kansas. 

Please send prepaid and without obligation your Watch Book 
Free, explaining your "No Money Down" Offer on the Santa 
Fe Special W'atch. 

Name 

Address 

City State 



c- 
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R4223 



KNIVES 
THAT BITE 

HERE'S a knife especially designed 
and built for carpenters and 
skilled mechanics, professional or 
amateur. It belongs in every tool kit. 

Remington steel is hardened and 
tempered by a special process, to pro- 
duce blades with keen, uniform, and 
lasting cutting edges. Every blade is 
hand-honed at the factory. "When 
you buy your Remington every blade 
will bite, and you can keep a biting 
edge on Remington blades. 

R4223 has a heavy spear blade for 
general use; a sheep foot blade for 
scribing or coping, and a pen blade 
for delicate work. 

Ask to see this knife at your dealer's. 
Get your hand around the fine stag 
handle and test the "feel" of it 
Notice the fine finish, brass linings, 
and nickel silver mountings. You'll 
want to own one at once. And if 
your dealer shouldn't have R4223 
in stock, send us his name with $1.50 
and we will forward the knife to 
you promptly. 

REMINGTON ARMS COMPANY, Inc. 

25 Broadway ^ Established 1816 New York City 
Originators of KUanbore Ammunition 

R emin gton. 

ARMS AMMUNITION CUTLERY 

CASH REGISTERS SERVICE MACHINES 

®I9S8R.A.Oo. 17«l 




SPEED — LUXURY — LOW. COST 



SuperCetff 





Cylinder 
Outboard 
Motor 



^INEST runabout perform- 
ance is now yours at a 
fraction of usual costs! The 
Quad, sensational 4 -cylinder 
portable outboard motor 
drives big, comfortable boats 
25 miles an hour. Instant starting, 
utterly vibrationless, absolutely depend- 
able. Drives racing craft at 35 miles 
and better. Send for book on Super 
Elto motors, also complete directory of 
outboard boats and builders. 

ELTO OUTBOARD MOTOR COMPANY 

Ole Evinrude, President 
Mason Street Dept. AA. Milwaukee 



FREE RADIO CATALOG 



Since the dawn of R»dio, Bftrawlk has been known the worid 
OT«r as headquarters (or radio v\ builders and (ana. Here, 
under one roo(. is everythint you need — sets, parts, supplies — 
thousands of products— ready to ship to you the same day 
your order arrives. Barawlk prices save you money. Bara- 
mVk ncrvire savf-s you time. Barawfk merchandise always 
plrases. A quarter million Batis5ed cu^tomrn say. "Bara- 
wlk la B«st." Let us send you the Big Barawlk Book 
fre« and prove it to yonrrirlf. 

SARA Wl K CO., 1010 Canil Sti.. CHIM60. U. S. ». 

Is l^iir Car 

AGas Eater 

New Invention Increases 

Mileage on Auto Gas 
Eater from 131/2 to 34.6"^ 
Miles on a Gallon 

An astonishing new device has been per- 
fected that is amazing car owners every- 
where. Goerzen reports increase from 
13 ' i to 34.6 miles on his Dodge. Thou- 
sands have been installed and users report 
30-40 and more miles on a gallon of gas. In 
a<idition power is increased, instant start- 
ing and flashy pick-up is notice<i and car- 
bon formation disappears. Kvery car 
owner in the country needs this new invention. It^ cd.st is so trivial 
it pays for itself in a few days' time, yet It will save hiindreds of 
dollars for Its owners in gasoline. 

$100 a Week Territory Open 

$5.00 an hour for spare time. Men are needed in every locality to take care of tha 
tremendous local deniand. Bales ability is not required. Every car owner wiU buy tm 

•icht. MmI for spar* tloM worliors. 

FREE '^^ ^^'^ workers we furnish themfwith this maxrelotu Wliirlwind ru 
■ aaver free (or their own cars. Quirk action is necessary. Be the one ia 

f our locality to cash in on this device which every auto owner will buy. Send today (or 
uU particulars and free sample offer. 

Whirlwind Mfg. Co. ^^^i^-^^^WSt. 




Copyrighled material 



POPULAR MECHANICS ADVERTISING SECTION 



173 




TypeBNKforrepUc 
ing the acid jars in 
Balkite Types N and 
K Trickle charger* 





lEQinillEZZ 



Type B J for replac- 
ing the acid jara 
in Balkite Type J 
chargers 









— ^ 


JIIIIHaTJ 



6© 




mm 



TVpeV. 
placing 



k'-4 for re- 
cing the rec- 
tifiers in 6makeii 
ofTrickle charg- 
er» 





lype M-16 for replac* 
ing the rectifiers in 
11 makes of "A" 
Eliminalora 
and 3 Ampere 
charger* 




IVpe EBH for re- 
placing the BH 
tyne Tubes in "B" 
EUminators 




Cor 
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f^ockettOen 




Uhe Westclox" watch 



m 



THE same careful workmanship 
and precision standards that 
make all Westclox dependable are 
applied to building this universally 
popular watch. 

Reliability, sturdiness and good 
looks make Pocket Ben a world 
wide favorite. Sold everywhere. 

Built by the makers of 
Big Ben and other Westclox 

WESTERN CLOCK 
COMPANY 

La Salle, Illinois 



NewWestclox 
Auto Clock 




Attractive, convenient, 
reliable- Fits any car. 
Quickly attached ondath 
or above wind-shield 



TWO HANDY 
TOOLS 




for the 
Outdoorsman's 
Kit 



These long nose, 
side cutting pliers are 
indispensable in the kit 
of every camper, hunter and 
fisherman. They are ideal for 
keeping tackle, guns and equipment 
ship-shape. Drop forged of special analy- 
sis steel, fully polished and absolutely 
guaranteed. 

This cabinet screw driver with its forged alloy 
•teel shank riveted thru the hardwood handle 
is another useful tool in the outdoor kit as 
well as home shop. 

See them at your hardware dealers. 
CRESCENT TOOL COMPANY 

210 Harrison Street ^^r^ vi inc 

1 XT V JEi^ No. 1315 

Jamestown, N.Y. .J^^ Screwdriver 

20c. to 80c. 




CRESCENT ii«n'e"„i?a? TOOLS 




Books on 31 Subfects 

Popular Mechanics Press specializes in supplying books on 
any subject. Look over this list. Check the books you want, and 
raail this udvertlseinent as your order blank. Catalog with lists on 
2,000 subjects free. 



AEROPLANE 

Construction and 

Operation $2.50 

AUTOMOBILE 

ELECTRICITY 

Wiring Iliagrams New 

Ford and Other 1928 

Models SS.OI 

BLUE PRINT READING 

Machine S2.00 

BOYS 

How to Put on an 

Amateur Circus $1.75 

BUILDING TRADES 

Building Trades 

Handbook $1.00 

CHALK TALKER 

Chalk Talk and Crayon 

Presentation S1.2S 

DICTIONARY 

SimpliUed, 1500 Pages, 

3000 Illus SS.OO 

DOGS 

Training Sl.SO 

ELECTRICITY 

Practical Applied 

Electricity $2.00 

FLIGHT 

A B C of $1.50 

FURNITURE 

FInLslilng. Decoration and 

Patching $5.00 

GARDENING 

Garden Guide 

All Kinds U.50 

LETTERING AND DESIGN 

For Artists and 

Advertisers $3.00 

MILLWRIGHT 
Erecting and Operating 
Machinery $2.00 

SEND NO MONET- — — - 

Just check the books you want, and mail the whole advertisement. 
It Is your order blank. When postman hands you books, pay him 
the price and the i)ostal charges. If outside the U. S. remit when 
ordering and include 10 cents per book extra for postage. 
POPULAR MECHANICS PRESS, Room PIO. 200 East Ontario 
St., Chicago, ill. 



MIRRORS 

Silvering $1.00 

OUTDOOR OCCUPATIONS 

Outdoor Opportunities . $2.00 
PHOTOGRAPHY 

Making the Camera Pay $3.50 
PLUMBING 

Plumber's and Fitter's 

Handbook $1.00 

PUBLIC SPEAKING 

For Business Men $2.50 

PUZZLES 

M.tthematlcal $1.50 

RADIO 

Theory and Operating. . $3.50 
RUSTIC WORK 

Rustic Carpentry $1.00 

SHEET METAL WORKER 

1000 Aids For $5.00 

SLIDE RULE 

H.,w to Use $3.00 

SPEECH 

18.000 Words 

Often Mispronounced. .$2.00 

STEAM ENGINEER 
Steam Engineer's Hand- 
book $1.00 

STEEL SQUARE 
A B C of the Steel 
Square $1.00 

THEATRE PATRONAGE 
Building $5.00 

THINGS TO MAKE 

Make It Yourself $3.00 

TOOLS (Using) 

Tinkering with Tools. . . $2.00 

WINDOW TRIMMER 
Handbook of Window 
Dteplay $5.00 

WOOD WORKING 
For Amateur 

Craftsmen $1.00 



Ccr -aterial 
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Here's Amaziiifif f 


1 New Metal 


Lompietein I his lube, ! 


KBuay lo mckUw 



$30 instead of $130! Now, one window or 
fifty sold in ready-cut units at $1.50 per 
window. Labor cost entirely eliminated. 
Anyone can tack it up in thirty minutes 
without removing window. Yes! Red-d- 
ply is all metal — finest bronze — cleverly de- 
signed on a revolutionary new principle that 
makes weather stripping windows, case- 
ments, and doors as simple as A-B-C. 
Red-d-ply is wonderful news for America's 
home-owning millions — and it opens up 
fortunes for salesmen in an entirely new 
field where opportunities are unlimited. 




SALESMEN WANTED ^°pV'I°r%?tVe^ 



AT last, real metal weather strip- 
ping that can he sold in unit 
packages! Now salesmen can get 
their share of the millions sp<int ffr 
weather stripping. Red-d-ply 
offers you $5000 a year in quick 
easy cash profits — and another $5000 
from automatic repeat business. 

A New Principle 

Red-d-ply is made of pure spring 
bronze, ready-cut holes punched 
clear through, no raw edges, 
hemmed, and ready to apply. One edge is tacked 
flat against the frame of door or window. The 
other edge floats free, maintaining a spring pressure 
on the door or window, thus closing the crack. 
So cleverly are these strips constructed that anyone 
who never saw them Iwfore could weather strip a 
window in thirty minutes or less. You do not 
have to remove anything to apply it. 

Pays for Itself In Fuel Saved 

Every year Red-d-ply saves $.30 to $60 in 
fuel bills alone. Stops cold air in winter — keeps 
hot air out in summer. Ends window rattles, and 
stops dust, soot and rain that leaks in around every 
window and door. 




Sales of $1.50 to 
$35 per Home! 



low price is revolutionary. The repeat 
business is unliiiiitoti. .Scldoin, if ever, have 
salpsnion had an opportunity siirh as is 
now offerpfl to you with Red-d-ply. 
Figure it out for yourself! 

A Permanent 
Growing Business 

You can sell at least one or two units to 
every man or woman who owns a home. 
Even these simple sales mean cash profits 
to you of around $100 a week. But that is 
only the beginning of the story. You can 
go back a week later and .sell uiiits for every 
window in tlie hou.ne. One man toils an- 
other. You can sell everyone in a block. 
Repeat business ea.«ily <loubles yovir earnings. On top of this 
you can sell big quanitity orders to schools, hospitals and 
public buildings of all sizes. You often make a good week's 
pay in a single day. Walter Vernohm. St. Louis, ear-ied $142.00 
in (110 day. That's why $5000 a year is easy, and $10,000 a 
year, cntirelj' possible. The longer you work the easier it is. 
You go right on making big money in the same territory, 
and every year your earnings get bigger ancl bigger. 

IViake Free Sales Test 

_ Write today for our free test offer. We furnish everything. 
No capital required. No investment of any kind. Let us 
show yovi liow to test thi.s proposition without a penny of 
investment. Simply mail the coupon. It will bring you one 
of the greatest opportunities ever offered to salesmen. 

RED-D MFG. CO., Dept. P-10, St. Louis, Mo. 



Low Price— Sells Easily 

Put up in neat packages, with nails and 
instructions and priced at $1..')0 a window. 
That's cheaper than felt! Compare it with metal 
stripping which costs up to $10 a window! 

The field is absolutely new for salesmen. The 

RED-D-PLY 



Red-D Mfit. Co., Dept. P-10, 
St. Louis, Mo. 

Gentlemen: Send me your 10-day Free Test Offer 
and all details of your $5,000 opportunity with Red- 
d-ply. 

Name 

Address 

City State 
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Here's „ 
an AmazingNew^ 
Business ^"si 

^1.000 miAth 

MEN, here is a real, red hot monej'-making 
opportunity! It's a chance to jump into 
business for yourself and make more money 
every week than the average man makes in a 
month. 

Surprising as it may sound, we actually put you 
in a business, with the first day's profits often 
running from $18 to $55. $350 to $600 the first 
month is not unusual for ambitious men. 

Cut in on the Big Money 

All you need is the ambition to make real money. Wc 
supply you with complete equipment to make and sell that 
famous new food specialty — Brown Bobby — a greaseless 
doughnut baked by electricity! 

It's a crispy, flaky, delicious new kind of doughnut cooked 
without one drop of oil or grease'. Easily digested by every- 
one. More appetizing than old-style doughnuts ever were. 
Costs less to make. Sells four times as fast. No baker's 
skill required. Just add water to our prepared "Mix." 
You can open a shop; rent cheap floor space in a grocery, 
delicatessen, lunch-counter, drug store, etc. Or start at 
home — and make up to $250 your very first week. 




"I made S.3,000 
in 3 months 
from ray grease- 
less doughnut 
business!" — T. 
Chas. Mlnch, 
Fla. 



Start At Once 
ANYWHERE ! 

Men and women everywhere 
are starting in this business 
dail}'! YOU cannot afford to 
delay! Details will gladly be 

sent without obligations of any sort. 
Such an amazing money maker may 
never come your way again. So fill in 
and send the coupon at once! 
TODAY! 

MAIL COUPON NOW! 



Food Display Machine Corp., 

Dept. 13-57, 500-510 N. Dearborn St., Chicago, 111. 

Gentlemen: Please send me the plan by which I can 
cash in on Brown Bobby, the Greaseless doughnut. It 
is understood that this obligates me in no way whatever. 



Name. 



Address . 




THE STERAL TOOTH BRUSH 
Comes in units of one, two or four. 
The cliarge in the bulb in the bottom 
ilvea off (term Icilling fumes. The 
brush comes out sweet and clean and 
sterile. The Steral sells on sitfht to a 
person who believes in the individual 
drinking cup and indiTldual towel. 



A 128 Sold 
the First 

IjT Week by 
1'^ Beginner 

CTERAL agents 
m a k e big 
money. For ex- 
ample one lady in 
Elmore, O., who 
never sold before 
took 128 orders 
the first week. 
The Steral in- 
sures a clean 
tooth brush. You 
wouldn't hang 
your knife and 
fork on the bath- 
room wall and eat 
with it the next 
day. No one else 
would and they 
will buy the Steral 
brush after you 
tell them about it. 

Sample Outfit $3.50 

Includes: 1 black sample case; 1 adult, 1 baby and 1 junior 
size; 1 plate brush; 1 tube paste; 1 order book ready for 
work. Send money order or check and get on the road to 
real money at once. 

Agents Make Big Money 

Our agents are making good. Start a crew or take a ter- 
ritory yourself. Write today. 

Dr. Thompson's 

STERAL TOOTHBRUSH CO. 

804 So. St. Clair St. Toledo. Ohio 

Where did I put 
that . . . ?? 

Where did you put that gadget, 
thingamabob or whatsit that you 
saved for just such an occasion 
as this? Closets will have to be 
searched, the basement looked 
into, and you may even desper- 
ately ransack the attic. Use a 
good flashlight. Don't trust 
matches in dry, dusty places. One 
careless spark may burn you out. 
Look safely with your Eveready. 

Get the flashlight habit when 
there are things to be found. And 
learn your batteries! Eveready 
Batteries carry a bigger load of 
daylight — they're built to last. 
They come through with service 
— real service. The longest-last- 
ing batteries that ever filled a 
flashlight — Evereadys. The bat- 
tery makes a flashlight. Make 
yours the help it ought to be. 
Keep it loaded with genuine Ever- 
eady Batteries always. 



City State. 



Copyrighted material 
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ij-r rlX 

clectncMi^Wmm^^^ 

Complete Outfit Including Planer, Saw, Lathe and Electric 
Motor and Many Useful Attachments 





Fast'^Accurate^Complete woodworking operation 



A COMPLETE all-electric shop to use at home 
or in business. Costs a lot less than most other 
outfits. Fast and accurate for every kind of 

Amazing low price 



The Workace Woodworker has pow- 
er, strength, and capacity to handle 
any job quickly and economically — 
mitering, tapering, rabetting, bevel- 
ing, slotting, turning, cross-cutting, 
ripping. Every unit works from 
motor — parts are sturdy and well 
fashioned. The WALLACE GUAR- 
ANTEE assures replacement 
of defective parts for one year. 

Become an expert woodworker 

— make tables, chairs, stools, screens, 
lamps, lattices, fences, cabinets, 
doll houses, book cases, chests — 
make woodworking your hobby 
and turn it to profit, as hundreds do. 




woodworking operation: Planing, sawing, turn- 
ing, driUing, grinding, sanding, buffing, etc. 
Saves time, does better and cleaner work, too. 



• • • 



Easy Terms 



The Planer 
and Circular 
Saw are 
each com- 
plete units 
and may be 
purchased 
separately 
at the cor- 
responding 
low price of 
$25.00 each. 



Terms are all in your favor. Small 
down payment brings the Workace 
COMPLETE. Monthly payments so 
small you'll mever miss the money. 
Many pay for their Workace out of 
profits it makes — so can you .... Send the 
coupon now and we'll see that you get 
full details immediately. 



J. D. Wallace & Co., 

Adams Street and California Ave., 

Chicago, 111. 

That Workace Electric Wootlworker sure looks 
good to me. 1 want to know all about it, Including 
your easy terms, right Uway. 



■ Xame City . . 

■ I 

■ Address State. 



AMAZING CAP OUim 




fabrics, 
hours. 



JiiRt out! Absolutely new! Write or 
win! today for amazing new Taylor 
Cap Outfit. S. W. Allen of California 
made $40.80 in one day. Just showing 
beautiful styles and rich RAINPROOF 
Charles Horstman walked off with 53 orders in 8 
Scores of men making big money this new, easy way. 



which sells the caps' with lightning speed. You pour water on 
Taylor Cap and it rolls off without moistening fabric. Wear 
cap in rain or snow and it remains perfectly dry. Amazing 
three-minute demonstration convinces every man. You keep 
big commissions in advance on every order. Every cap made- 
to-measure and carefully tailored throughout. Delighted 
customers tell their friends. 

Send Name and Address 



$20 A Day Easy! 



YOU can also make more money than ever, by showing wonder- 
ful Taylor Caps. Guaranteed rain-proof, an exclusive feature 



New summer styles and fabrics most beau- 
tiful of season. Complete equipment now 
ready. Write today. Let us send you this 
big money-making opportunity FREE — 
without obligation. 

TAYLOR CAP MFGRS. 
DtpL 22-K Cincinnati, Oiiie 



FREE 
CAPS 

TO 
AGENTS 



Cci 



aterial 
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lOaOOO CARPENTERS 

and Tfome Mechanics to 
Try this IRWIN AUGERi!r/ 

A sincere trial is all that is needed to convince you 
of the speed, toughness and superior cutting qual- 
ities of the Irwin Mainbor Bit No. 62-T, specially 
designed and manufactured for carpenters, cabinet 
makers, home mechanics and handy men. 

Made to cut quick and clean. Made to save time. 
Made to save effort. 

Just try this Irwin Bit — you're sure to like it. 

Special Offer 

To those who have never used the Irwin Mainbor 
Bit we will send postpaid, for 25c, one Mainbor 
No. 62-T in the one-half inch size, that lists at 65c. 

This is well below the cost of production. In fact 
we make the price of 25c just to cover the cost of 
handling and mailing, and to eliminate the idle 
inquiry. 

We want to receive requests for this sample bit 
from sincere workers — interested in learning of a 
better tool. Just mail the coupon, with 25c and we 
will send the sample bit postpaid. Only the one size 
will be sent, and only one will be sent to an indi- 
vidual. 

If you don't feel, after buying the bit, that it is the 
best you have ever used — send it back, tell us why 
and we will refund your money by return mail. 
Send the coupon today. 

The Irwin Auger Bit Co. 

Wilmington, Ohio 

'^Largest Makers of Wood Boring 
Tools in the World** 



o> 



•V- 



\ 



TlielUNBit 



REG. U.5 .PAT OFF 



Co- 
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i^g\i\ MONTHLY 

rjUU PROFITS 




HB 8-Hour 
Battery Charger 
Only $16 Monthly 

A Big Money Maker for the 
exclusive Battery Shop — 
and an unequalled Trade 
Builder and Profit Booster 
as an added Department in 
any Automotive Service 
Shop. Check coupon below 
for more information. 




HB Hydraulic 
Car Washer 
Only $20 Monthly 

I-ets you take advantage of 
the big demand for clean 
cars developed by the 
bright colors now in vogue 
on auto bodies. Saves labor 
and supplies. Brings cus- 
tomers for other depart- 
ments besides big profits 
from washing. Check cou- 
pon below for more in- 
formation. 




HB Portable 
Paint Spray 
Only $16 Monthly 

Lets you handle profitable 
re-finishing and touch-up 
jobs for car owners and 

oUicr dealerB. Big clcmanci 

for low and medium priced 
paint jobs, using new and 
quick drying lacquer. Only 
an HB Paint Spray lets you 
in on the big profits in this 
line. Check coupon below 
for more information. 




Start Making More Money 
with New Metliod Auto Service 

with practically no Investment you can start an HB 8 Hour Battery 
S<Tvlco Shop and add S150 to S300 monthly to your present Income. 
HB Constant PoK-ntlal Hietho<l draws bu.slncss from other shops and 
brinKs blRitor profit.s than any other e<iuipment for charging either 
auto or radio batteries of all kinds. 

Charges batteries In H the time required by old. rectlfler-equlpped 
shops. Saves 30% to 50% on electric bills. No expensive bulbs to 
replace. Requires only small space, no special experience and no 
expense to you after the small down payment. Pays for itself out ol 
profits It brings with a handsome proQt for you besides. 

ONLY $16 MONTHLY 

a small part of the profits 

gives you all advantages 

For as low as SI6 monthly you can let an HB 8-Hour Battery Charger 
pay for Itficlf In a small, unused corner. An Iowa shop reports that 
the savings on electric current alone carried the small ro«iithly pay- 
ments. Lee of Indiana says cost of charging Is only 4c per battery. 
Price for recharging Is S..50 to $1.25 per battery. Figure the profltl 
King of Wl.scon.sin earns $.300 monthly with an HB. while Swango of 
Kentucky earns $800 to $1000 monthly with two outfits. 

30 DAYS TRIAL 

to prove all claims 

on absolute money back guarantee 

There's the test. 30 Day.s Trial —In actual use— at our rl.sk. No other 
manufacturer of similar equipment has such confidence In his equip- 
ment. We KN'OW It win make BIG MONEY FOR YOU. 
Hundreds of letters on Hie from cnthusla.stlc HB users confirm It. 
That's why we offer you 30 Days Trial, subject to return, If you wish, 
FOR ANY REASON WHATSOEVER. 

Investigate now. Get the whole story about HB 8-Hour 
Battery Charger — and the other HB Money-Makers mcn- 
t.lonocl on this page. Check the coupon below and mall It today. 



HOBARTi 

Smcessbd HumCiaurm 



Box M 108 



BROTHERS 

since 1693 ^ 

TROY/ OHIO 




HB Electrical Test Bench 
Only $16.50 Monthly 

Testa complete electrical 
system of any car. Saves 
time locating and repairing 
starting - lighting - ignition 
troubles and gives accurate 
check on every job. Lets 
you keep all the profits on 
every job and impresses 
customers with your up-to- 
date service. Check coupon 
below for more information. 




HB Dependablo 
Air Service 
Only $12 IMonthly 

Draws added business to 
any auto service shop, bat- 
tery shop, tire shop, garage, 
filling station, etc. In- 
creased trade it brings will 
more than pay the small 
monthly payments. No 
need to let your business 
suffer with inferior air 
service when you can get an 
HB Silent Twin Automatic 
Air Compressor on such 
easy terms. Check coupon 
below for more information. 





HB Contractors' 

Paint Spray 
Only $30 IMonthly 

Does the work of 5 men 
painting- houses, barns, ga- 
rnscR, businosH rooms — all 
kinds of buildings inside 
and out. Big profits. Easy 
to operate. Gasoline drive 
lets you use it anywhere. 
Check coupon below for 
more information. 



TSAR. OPP COUPON BELOW » MAIL TODAY 



NO OBLIGATION 



To Hol>art Brothers, Box M108, Troy, Ohio. 

Without obligating me in any way, tell me the whole story of how I can make more 
money with the Equipment I've checked at the right. Send details of the HB .30 Day.-* 
Trial and Easy Monthly Payments. 



Name. 



Address. 



□ HB 8-Hour Battery Charger 

□ HB Hydraulic Car Washer 

□ HB Portable I»aint Spray 

□ HB Electrical Test Bench 

□ HB Automatic Air Service 



Cor ■•' -alerial 
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LUHES 

Neiv Model South Bend 
Back-Geared Scretv Cutting 
Pre^^on Lathes 

Built in the same plant where 40,000 other 
fine South Bend Precision Lathes have been 
manufactured for the United States Govern- 
ment, Ford, WestinRhouse, Bethlehem Steel 
Company, U. S. Steel Corporation, and hun- 
dreds of other large industries in the United 
States and 78 Foreign Countries. 

Easy Payments If Desired 

A small down payment brings you any ' 
Lathe to use while you are paying for it. We 
ship immediately upon receipt of the down 
payment. 



JbrihelwA. Room- 
Manufactiuing- 
Madiine Shop'Repau 
Shop-Service Station 




9"x2>^^ Junior Back Geared ^ || B|Q 



Screw Cutting Bench Lathe " 




ll"x4' Quick Change Gear (tiQQS 
Lathe, Straight Bed - - «POO«J 




18" X 8' Quick Change Gear CO AC 
Motor Driven Lathe - - «PJ'V0 




- ^ Br«it« Orwm Lathe 

Handles all Brake Drum work with- 
out removing tire. 

No. 1 Lathe, Wheels to 32" diam. $475 
No. 2 Lathe, Wheels to 36" diam. - S50 
No. 3 Lathe, Wheels to 42" diam. 1400 




16" X 6' New Model South Bend Quick Change ft S /f A 
Gear, Back Geared Screw Cutting Lathe - 

Other Popular Selling Sizes 

The Prices of Popular Selling Sizes with Countershaft and Equipment 

c f, „ Standard Quick 

Size of Lathe Shippmg Wt. Change Gear Change Gear 

9"x3; 490 lbs. $235.00 $270.00 

11" X 4 725 lbs. 300.00 335.00 

13 X 5 1110 352.00 402.00 

15" X 6' IboOlbs. 430.00 490 00 

16" X 8' 2035 lbs. 510.00 570:00 

Used hy America's Largest Industrial Plants 

The best proof of the quality and accuracy of South Bend Lathes is 
that they are used in production, tool room work and in general ma- 
chine work by America's largest industrial plants. For example- 
General Electric Co., Western Electric Co.. Packard Motor Co.." 
Oldsmobile Co., Houdaille Engineering Co., Victor Talking Machine 
Co., Black & Decker Mfg. Co., International Harvester Co., and in 
many departments of the United States Government. 

FREE— Write for No. 89- A Catalog 

describing 210 sizes and types of New Model South Bend Lathes. 
Check off m the squares below, indicating Lathes in which you are 
interested. 

□ 9" Junior Lathe □ New General Catalog No. 89-A 

□ 11" Lathe Q "How to Run a Lathe," 25c 

□ 13" Lathe □ Auto Mechanics' Service 

□ 16" Lathe Book. 25c 

□ 18" Lathe □ Brake Drum Lathe Circular 

SOUTH BEND LATHE WORKS 

Main Office and Works 

642 E. Madison St., South Bend, Ind.,U.S. A* 

New York City, J. E. BEGGS CO., 183 Centre Street 

Carried In Stock by Machinery Sapply Dealers in Principal Ciliem 
Throughout the World. 
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^P^end ence/ 



FEW of those not in the vending 
machine business have any concep- 
tion of the importance that the humble 
penny assumes when judged by the yearly 
volume of sales made by penny vending 
machines. In a single year it amounts to 
the striking total of over six hundred mil- 
lion pennies. Right now there is an oppor- 
tunity for a limited nimiber of financially 
responsible individuals to enter the vending 
machine field, and to make a large profit from the 
operation of a comparatively small number of vend- 
ing machines. 

THE FAMOUS 
HOFF VENDING MACHINES 

We make the famous Hoff Vending Machine, over 
30,000 of which are now in operation, and control the 
exclusive franchise for distributing in penny vending 
machines two of the world's largest selling, best ad- 
vertised, and most popular confections — a famous 
gum and a famous candy. It is the enormous 
demand for these two products that accounts for 
the large intake of Hoff Vendors. To further in- 
crease this demand, more than $7,500,000 will be 
spent in 1928 alone to advertise them. 
The owner of a chain of Hoff Vendors has a real 
business. Earnings from month to month vary little. 
Practical chains consisting of from 250 to 1000 
vendors show net earnings of from $2,820.00 to 
$13,800.00 yearly. 

A ONE-MAN BUSINESS 

A chain of up to 1000 Hoff Vendors can easily be 
serviced by one man or woman. The work is easy 



and pleasant. No previous experience or special 
training is required. There is no waiting for cus- 
tomers. Earnings start the day a vendor is placed 
on location. It is a business that can be run right 
from one's own home. 

INTERESTING BOOKLET 

We have prepared a book entitled "1000 Hoff 
Vendors and Financial Independence" which gives 
the full facts concerning this unusual business oppor- 
txmity. It tells where vendors can be located, their 
average earnings, details of the Hoff location fran- 
chise, cost of vendors, cost of gum and candy, and 
cites the experiences of present established Hoff 
operators, of which there are now more than 70. 
Write for this book today. Bear in mind that Hoff 
Vendors are sold by a division of a five million dollar 
corporation, and every co-operation is furnished to 
Hoff operators. 

HOFF VENDING CORPORATION OF AMERICA 
Division of General Vending Corporation 
200 Hudson Street, Dept. 18, New York City 

Hoff Vendors awarded gold medal, Sesqui- 
Centennial Exposition, Philadelphia, 1926. 



HOFF VENDING CORPORATION OF AMERICA, 

I>cpt. 18, 200 Hudson Street, New York, N. Y. 

Please send your book, " 1000 Hoff Vendors and Financial 
Independence " to the undersigned. I am looking for an 
unusual business opportunity. 



Name. 



Address. 
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There's the Man Who's 
Holding You Down 

Yes, sir ! There's the man ! You see him 
every time you look in the mirror. His 
name isn't Brown or Smith or Jones but 
Y-O-U. He's your real boss. He's the 
man who decides whether your salary 
will be $35 a week or $100 or $150. 

If vou want to get ahead there's Just one sure way to do it — 
train yourself to do the day's work better than any other man 
in the office. Ability is bound to count. Your employer will be 
glad to pay you more money if you show him you deserve it. 

A home-study course with the International Correspondence 
Schools will prepare YOU for the position you want in the 
work you like best. All it takes is an hour a day of the spare 
time that now goes to waste. 

At least find out how by marking and mailing the coupon 
that has meant the difference between Failure and Success to 
so many other men. It doesn't obliRafc ynu in any way to fill 
in this coupon, yet it may be the means of changing your 
entire life. Bo — it — now/ 

Write for Free Booklet 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The T'nii'cr tal I'nivcmiti/" 
Box 5566.F, Scranton, Penna. 
Without cost or oWlKatlon, please send mc a copy of your book- 
let, "Who Wins and Why," and full particulars about tlie course 
bclorc which 1 huve marked X in tlie list bcl<j» : 

BUSINESS TRAINING COURSES 

□ Business Management 
n Industrial Manacement 
n I'ersonnel Manneemeot 



J Traffic Management 
] Accounting and 

C.P.A. Coaching 
] Cost Accounting 
] llookkeeplns 
] Secretarial Work 
] .Spanish □ French 
] Salesmanship 
lAdTertisin£ 



□ Husiness Correspondence 
ll.'^hovv Card Letteriiij; 
1] StcnoRraphy and Typlne 
U Ensllsh 

E Civil Service 
Railway Mail Clerk 

□ Mail Carrier 

□ Common School Subjects 

□ Hish School Subjects 

BCartoonlntr 
Illustratlns 

□ Lumber Dealer 



TECHNICAL AND INDUSTRIAL COURSES 

iVutomoblle Work 



n Architect 

□ Architectural Draftsman 

□ Huildine Foreman 

□ Concrete Builder 

□ Contractor and Builder 

□ Structural Draftsman 

□ •Structural Enslneer 

□ Electrical Ensineer 

□ Electrical Contractor 

□ Electric WirinR 

□ Electric LlKhtins 

□ Electric Car Runnlnff 

□ Telesraph Enitineer 

□ Telephone Work 

□ Mechanical EnRineer 

□ Mechanical Draftsman 

□ Machine .Shop Practice 

□ Toolmaker 

□ I'attern maker 

□ Civil Encineer 

□ Surveyinc and Mapping 

□ ItrUlfje Ensineer 

□ Gas Engine Operating 



Airplane Ensliies 
] Plumber and Steam Fitter 
lI'lumblnR Inspector 
1 foreman Plumber 
I Heatins and Ventilation 

gShect-Melal Worker 
.steam Ensineer 
Marine Ensineer 

BJlefriKeration Engineer 
R. R. Positions 

□ llishvvay Engineer 

□ Chemistry 

□ 'haim;iry 
UMlnini; Engineer 

□ Navlcatlon □ Assayer 

□ Iron and Steel Work"r 

□ Textile Overseer or Supt. 

□ Cotton Manufacturin'i 

B Woolen Manufarturinj 
Agriculture □ Fruit Growing 

□ i'oultrv Farmine 

□ Mathematics □ BatUo 



Name.. 



Address... 
City 



..State.. 



DO 
Yoi*\ 

Play 

a ..J 




ttTTKE" players, the 
Regal Octofone 
is made for you. This 
new, uniquely shaped 
iastrument has the 
deep mellow tone of 
the Spanish Guitar, 
and can be tuned and 
played just the same 
as a "uke"! Nothing 
new to learn — no les- 
sons. The same chords 
on a brand new instrument. 

Can Be Tuned Like 8 
Different Instruments 

By mere changes in tuning the 
Octofone can be tuned and played 
llko 8 different instruments — the 
"uke," tenor guitar, tenor banju, 
niiuidolin, mandola and other in- 
struments played with a pick. 
Fll EE booklet of Instructloaf ac- 
companying each in.strument tells 
yim how to tune the OCTOFOKE 
eight different wavs. 

Your dealer will be glad to give 
further information, or write us. 

Regal Musical Instrument Co. 
3207 Grand Ave., CHICAGO 



GUARANTEED • 

RADIO TUBES 




m 

■ For ctcar receptiou oi\ election uqws, market 

■ news, etc., your radio set should have new tubes. 
^k|LJ||^^ Why pay S2.00? Ilere'.s the cliance to get guar- 

IH IP aritpod liiuh quality 201A typo radio tubes for 

<JiiIy 39c -M'-h. S*-ttd . heck, money order, or wnt C. O. D. 
Sand for Fr*« Radio Guido. 1 hc^i- bargain tubrn and other bHrKainn arc 
(.inmri 11) Hi(r:iHik'n Hie Ilndio Ouidc, Send for free copy today — iiomI 
Thoimafidi o[ other rndio barsainir— newest coaat-to-coast ■Uta* spcakerst 
parts, supplies— all at lowest prieea. 

.•Scud .\o\L- fur Free Hadio Guide 

BARAWIK CO., 1010 Canal Sta., Chicago, U. S. A. 



^^MENS AH PURPOSE SUITS/ 



S2.50 Commiiilon in Advance 1 Workmanship, 

Fit. Guar.mt«*d! For .S*Miii-Worlt or Dress! Lookii. Fe«Ifi Like Wool! 
Wears Like Iron! FREE Kitl FITZ-U-TAILORING CO.. Dapl. 
170. South WHm«». In<. 



NDOW 




'^Vashes-Cleans-Dries-Polishes 
W£ Quick (^mtio/L. 

Ama^ring new invention com- 
pletely revolutionizes window 
wa.shing. Carries Its own water 
supply! It eliminates all the 
dniduery and unpleasantness. 
Five times as fast as old methods! 
No pall. No brush. N6 sponge. 
No chamois. Your hands never 
touch water with the NEW AUTOMATIC. 
r:in be used with or without pole. Kvery 
hmLsewife, auto-owner, storekeeper and fac- 
tory owner a live prospect. Sensational dem- 
onstration. .Sells at sight. Big repeat busi- 
ness. Tear 'round spller. 
MAKE $90 TO S150 A WEEKI 
.\sents coin tremondou.s profits. Going like wild- 
fire. .Sells for only Liberal profits for 
agents. $10 to $25 a day easy: $200 to $300 
a week possible, 
WRITE FOR OUR FREE SAMPLE OFFER 
You risk uothlog. Dou't delay. Write lor money making proposition 
today. 

NATIONAL INDUSTRIES. Wriglty Bldg.,Dept. 1510. CHICAGO 



Potent 
Feodiag 
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Start to playf 
very Sirst day • 




Free, Easy Lessons 
• • .S Days* Trial* • • 
A Year to PayS 



To You Red'Blooded Fellows 
Who Want MORE FUN OUT OF LIFE * - 
MORE POPULARITY and BIG EXTRA- 
TIME MONEY ^ ^ ^ This Is Good News! 




npo YOU who have so often remarked, "If only I 
JL could be as popular as some fellows," this is an 
opportunity. To you who a thousand times have 
said, "If only I could play some musical instrument," 
we now say, "There is no reason why you 
shouldn't." 

Even if you can't read a note of music 
right now, you can, by following the free 
easy lessons furnished with each instru- 
ment, play a simple melody on the day you 
get your Xylorimba! Before you realize it, 
you will be playing well enough to amaze 
friends and relatives. Then a new life 
opens to you. Long, happy 
evenings of joy; not only in- 
vited to parties but the center of attrac- 
tion — the pride of every girl and the 
envy of every fellow present. The thrill 
of having your friends listen to you 
over the radio! Last but not least, the 
same chance to earn $5 to $25 a night 
as Ralph Smith, Chicago, who says: "I 
played twenty minutes at a wedding — 
received $20." Or the Kallmann family, 
Reading, Pa.— "Made $300 in five weeks, 
spare time. Had never played instru- 
ment before." 

We don't ask you to take our word 
for this. We offer to send you the 



S Days' Trial 

in Tour 
Own Home 

4 4 4 

A Year to 
Pay! 



Fame and Money 
Broadcaatins 




Center of Attrac- 
tioo at Gatberinsrs 



Xylorimba of your choice for five days' trial in your 
own home, so you can judge for yourself. See how 
easy it is to play. Look over the simple lessons, pre- 
pared by experts, which make a teacher unnecessary. 

Keep the instrument only if you are satis- 
fied — and then take an entire year to pay! 

Was a fairer offer ever made? We make 
it because we want you to know the joy of 
creating your own music, the pleasure of 
being looked up to wherever you go, the 
profit of big extra money. Remember, this 
is the most fascinating of all instruments 
— the same make as used by national stage, 
radio and phonograph artists. Remember, 
too, you begin to play at once — no finger 
or lip exercises; no teacher; no tiresome practice. 

Hundreds will take advantage of this chance. 
Will you be one of them? The coupon will bring, 
without obligation, our big FREE book which tells 
more about this amazing offer. Send it in today! 



MAIL COUPON TODAY 



J. C. Deagan, Inc., Dept. 1457, 1770 Bertean Ave., Chicago 

Send me, without obligation, full details of Free Trial offer 
and easy payment plan on the Deagan Xylorimba. 



Name. 



Big Money at 
Daacea 



Address . 



Cr: 



lie rial 
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POPULAR MECHANICS ADVERTISING SECTION 





DYNACONE 

A simple explanation of the new, amazing power 
dynamic speaker that has swept the radio market at $25 




^Vie dynamic principle 
of radio speakers means 
\WM7?-combined WitK 
the [imil ^Wixn^QC/AUTY. 

DTinamic speakers gel IKeir 
PIMFR hy the use of an e/eciro- 
mAgrmiic field. TVanslaled from 
EngiTiecritig inloEnglisK.this 
|a;^stha\lhe permanent Field 

■ PCfMAJVCNT ClUTRQniMNtT , 
SAMt MINCrPLl AS 
MOf>iCiHOl /^ACNCr — 







inaqnel of tKe average radio 
speaker is replaced by a poWer-^ 
ful Glcclrpmagncl. 

mr^j^^ SAMt pRiMCiPti AS 

rtrc TfioMf^c 7 rot) 

' T Alvts ^: 

Compmng tlu possibl 
POWER of eleclromagnch and 
perma.nenl magnels is like c oajwr- 
^ ing a magneto 
-to a dynamo 
»Tfie magneto uses 
permanent field magnets. It 
Will serVe admiral)^ as a sKoelun) 
machine hul cannot light a single 
lamp\>ulb. dynamo 
uses olcclro^^i^ ma.gnets. 
Even a mod^^te sijed dy- 
namo Will run tKo ligKts o£ 
an entire Village 






.cratotorctlve uso oir 



dynamic speakers Was limited 
to a CMBparaUvc few "Who 
could afford tKem because 
they required a separate bat- 
tery to supply tKo current 
for their electromagnet coils. 

DYNACONE cljttiinalga 
tlio batterxj _ and 
ulilijes current 11111 direct 
from the set to operate its 
field coils 

A continuous 
direct current is 
always floWing 



P 

-^intiie 

plate circuit of the poWer output 

tube of the radio set. 
Upon this direct current is super- 
imposed the fluctuations of the 



signal. 



It has been customary to 
Keep the direct current out of the 
loudspea]i;er because so strong a 
current Would tend to pAPo/yje 
the speakzr bg pulling its armaluie 
over against the fie ld magnet. 



AHMATUIIC 



STRONG Ct^UCNT 




To get rid o( lh.is strong 
direct current, a transformer, 
or a. 
condenser 
IS used. 




WhicK alloWs only 
tlve signal fluctuations to 




enter tKc spcal^r arma.- 
ture. DYNACONE uses tKe 
latter metliod for keeping 
tlie direct current out of 
its armature tut makes 
use of this Very current, 
WKicK other spe alters tKxoW 
aWay, for encrgi3ing its 
field electromagnets. 




CXNILV TO 
M/HHtATUAe. 
O'OCCT CU^^IMT 



By thus ingeniously 
utili3ing energy heretoforG 
thrown aWay.l)YNACONE. 
acKieVcs POWER and 
QUALITY on\^ attainable 
With the dynamic principle, 
Without any special batteries 
or other apparatus. lb 
is simply connected direct- 
ly in the output circuit of 
any set using a 171 type 
power tuhe operating 3.t^ 
ISO Volts on the plate* 

* If Ihc $el Kas a.n ouiput 
transformer, iKi5 is disconneeled by 
Uie dcilcr wKcnDYNACOMEis insbllod. 



The above description applies to the Type E DYNACONE. The Type F DYNACONE, which has four connections to 
the set, takes its direct current from ahead of the output transformer instead of using a condenser to effect its separation 
from the voice current which actuates the armature. 

THE CROSLEY RADIO CORPORATION 

DEPARTMENT 15 

Cincinnati, Ohio Powel Crosley, Jr., Pres. 

"Montana, 'Wyoming, Colorado, Netv Mcacico and West prices slightly higher 



POPULAR MECHANICS PRESS 




Up-to-Date Home Craftsman Shop 




FREE CRAFTS COURSE 

I'mli-r pcixiiial .--upir- 
visioii 1)1 M:i.--tfi C'riiftsiiKiii 
luiRciif K. Miuircy, :i spi'- 
riiil corrcspiiiMlfiici- cnifts 
course is kivcii in simple 
i-tuil with full iiifi>riiiati<iii 
on wood liaiiilicraft. 



FREE BLUE PRINTS 

Hlui'priiit sci \ ji c iii\ \uv 
plans anil details for 
niakiuK liun<lrfds of pici'cs 
of wood lianilicraft in- 
cluded in this course 
FREE to o\ir users. 



Home JklccKaiiics Easy With This Equipment 

The rp-t()-D;if<* lllcct liciil IIoikc C'niftsmaii Shop ran l>o 
used in any lioiiic liyhtiiif: lixtiirt-, thus iiiakiiifi of your oltl- 
lashioiied work hoiich a cninijlctc niachii c shop, made ot a 
SiiiK'r-powrr Motor, an accurate Lathe i x .'54"), a 0" cir- 
cular saw, wliich features the l)evel, miter, side and depth 
frauyes, a Tihiufi Tal>Ie, .Mk .Saw, and all accessories fcr 
huffing, prindiiiK, clearintr and all jjortahlc cr stationary 
drillin^r and sawiri}!:. 'Phis collection of electrically driven 
tools, complete in every detail, will make you an advance(i 
craftsman. Master mechanics have desifiiied and skilled 
eiifiineer.s have constructed this ef|uii)m(>nt which, after in- 
spec^tion, you will atcr(>e is the liost of its kind. For those who 
build, invent, create and <-oustru<rt tit h:imo, it is »ni(>xcell 

NEW 12 " BAND SAW $ 

Newly developeil. of the latest ilesiun in Rand .^aw oquii>- 
ments, this 12 inch Hand .Saw is guaranteed vibrationlcss, anil 
accurate in everv detail This saw may be purdiaseil on tiinc F. O. B. 
payment basis at $39.00, SIO.OO down and SIO.OO per niuntli. Chicago, III 
With this plan anyone can own a real Band Saw. h ■ 
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\ ONLY $1 0.00 DOWN— 1 0-DAY TRIAL 
/ FREE CRAFTS COURSE BLUE PRINTS 
USE COUPON— SEND FOR DETAILS/ 



I 



-MAILTHIS- 

for full particulars to 



I Up-to-Date Machine Works, 

2915 S. Wabash Ave., Chicago, III. 
■ Manager, Dept. 20. Without any oWlBatlon. plea.se 

I send me all particulars al>out your shop. 10-<lay tree trial. 
rr<.e blue prints, free crafts course, also $10.00 down puy- 
I mcnt olTcr. 

I V.AM K 

' ADDRESS 



Copyrighted materia 




"Jack, let me get a movie of you smoking tljat cigarette 
"All right . . . watch me register 'T/jey Satisfy'." 



Chesterfield cigarettes are mild ... not strong or and cross-blended in a different way from other cig- 

harsh. Chesterfield cigarettes have character . . . they arettes and the blend can't be copied! 

are not insipid or tasteless. They are MILD . . . yes, mild enough for anybody . . . 

The tobaccos in Chesterfield cigarettes are blended ^ and yet . . . they SATISFY 




Linc.Krr « MVKrs toi'.a<-co i r). 



